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“We found the Micron de-soldering gun a must to have. The unit is easy to handle and the de- 
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PUBLISHER'S LETTER 


Old textbooks & 
data books are 
valuable 


Do you have old electron- 
ics data books and reference 
books that you are consid- 
ering throwing out? Possi- 
bly they are taking up space 
and you haven’t referred to 
them for awhile, so you now 
think you should throw 
them out. Think again, we say. At SILICON CHIP we have a policy of not 
throwing out any semiconductor data book even though we have later 
editions which ostensibly render them obsolete. The reason for not throw- 
ing the books out is that they are the only source of data on components 
which are no longer made. The new data books from manufacturers only 
feature devices which are currently being manufactured at the time the 
book was sent to the printer. If you routinely throw data books out, there is 
a strong chance you will regret it in the future when you need to refer to data 
which is no longer in print. 

This problem is bigger than you might think. Currently, there are about 
one million semiconductors which are presently available and about half a 
million which are obsolete and this latter number is probably growing faster 
than the number of new devices being released. Even the most comprehen- 
sive data services tend to keep only short form data on obsolete semicon- 
ductors so once you throw a data book out, that’s it; it’s gone. 

This tendency to throw out seemingly useless books extends to many 
TAFE, university and state libraries — they are running out of space and so 
they tend to throw out the older books which are now being referred to less 
often. We are appalled at this policy. We think that such libraries should 
regard older books as a valuable archive of technology as it was - the very 
foundations on which present day technology is based. If we throw out the 
older stuff, how are future generations going to know how much of our 
technology came about? More important, how can new and innovative 
technology be developed without a broad knowledge base, a base which is 
ultimately stored in the reference libraries across the country? 

What can be done about it? First, think twice about throwing out old 
reference and data books — you might need them in future. Second, keep an 
eye out at your local reference library for books which may be on sale for a 
song. And third, indicate to your librarian that you think their policy of 
throwing technical books out is ill-advised and short-sighted. 


Leo Simpson 
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SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 





working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
Or as subsequently amended and to any governmental regulations which are applicable. 
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Requires 9V Battery. 
Internal Alarm. 
Self Contained. 
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Made in Japan 
Turned Aluminium. 


Suit plug packs with bs 20 Pin Male. " , 22mm diameter. 
2 pin in-line socket. (ae Straight Pin Type. 1/4” shaft with 
They’ve got to go! As used on PC's. ‘iiilial grub screw. 


was $195 } | was $120 was $5.95 
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internal Alarm. 


Out +2 x 0.005uf. & 
150 pe: Asstd. je Self Contained. 


400 words. 
250V AC. 


ranslate English, 
rench, German, 


Spanish, italian. 
| Requires 2 x "AA”’s. 


was $4.95 Self Contained. 
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VIDEO EDIT CENTRE Model: VEC-1 


This Video Edit Centre can mix stereo sound from 

3 sources, edit video film with manual Audio and 
Video Faders, enhance picture quality by Colour 
and Contrast Controls, and generate special 
effects, making picture look like a negative (inverse) 
or a painting (paint), or into its complemented colour 
version (phase) 


Complete with: 

* Power Supply 
* Microphone with holder 
* Connecting cables 


A must for TV technicians 


The Answering Machine 


DO IT RIGHT THE FIRST TIME ! IT’'S- YOUR $$$ AT RISK ! 
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nr NO Confusing Voice Messages 
mar NO Delays or Periods of Silence 
sa NO Unusual Dial Tones : 
mar NO Frustrated Callers 


Austel Approved. 
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installs in minutes on ANY PHONE SOCKET. 

Total Flexibility. Will even operate with a Modem. 
Free information sheets available. 

2 year exchange warranty, full product support. 































It’s Back |! 
Rechargable 


W/MIK—-1 
Wireless Microphone System 
* Transmits and receives don to 300’ 
* Two Channels. 
* Compact ! 
* Includes Mic., 
Clip, cord, and 
Batteries, etc. 




























* 6 Volt @ 5 AHr. 
* Gel Cell. 


S sithe = 


SANYO ”AA” 
12V 600mAHr NiCad 















* Auto Ranging. Fo. meee : Will automatically 
* Volts, Ohms. é a disconnect and reset 
* Continuity. your Answering Machine 
* LCD Display. when you pick up any 

phone. Stop interruptions 
from other telephones 
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biggest optical tele 


Recently commissioned on the Hawaiian 
island of Mauna Kea is the world’s biggest 
ever optical telescope. At 10 metres in 
diameter, it is a great deal larger the previous 
biggest, the Russian 6-metre reflector. This is 
the story of the Keck Telescope. 


Part 1: By BOB SYMES 


The Hawaiian Islands, a group of 
eight main and about 130 smaller vol- 
canic islands, are spread across ap- 
proximately 2600km in the Pacific 
Ocean and they rise some 5,500 me- 
tres from the floor of the central Pa- 
cific Basin. The highest shield moun- 
tain of this chain, Mauna Kea, rises a 
4,205 metres above sea level, thus 
leading to the claim that it is the high- 
est mountain on earth, from base to 
sumunit. 

The altitude, combined with the 
islands’ remoteness from major cen- 
tres of air pollution, and the prevail- 
ing NE trade winds, which combine 
to keep the weather relatively con- 
stant and the air clear and dry, were 
major considerations in choosing the 
site for an observatory complex. 

A prime observing site can more 
than double the efficiency of any tel- 
escope. This is a most important con- 
sideration for any large telescope 
where returns in scientific knowledge 
need to be balanced against the huge 
costs involved. 

After a world-wide survey of possi- 
ble sites in 1963 by Gerard Kuiner, 
Mauna Kea stood out as the best place 
in the northern hemisphere for 
nighttime observation. The dry air at 
this altitude, where more than 90% of 
the atmospheric moisture is below 
the instruments, is critical for infra- 
red observations, water vapour being 
the primary attenuator of radiation in 
this part of the spectrum. 


4 SILICON CHIP 


Furthermore, Hawaii has a rela- 
tively small population and industry 
is minimal. This leads to low light 
and industrial pollution. The island 
also has strict regulations affecting 
light pollution with particular em- 
phasis on maintaining astronomical 
quality of the night sky. 

The summit of Mauna Kea is usu- 
ally above the inversion layer at night. 
The layer of clouds that often form 
below the summit on the windward 
side of the island as a result act as a 
further trap for light coming from Hilo 
30km away. Gases and aerosols ema- 
nating from the occasionally active 
Kilauea volcano which can affect spec- 
trographic investigations are similarly 
trapped by the inversion layer. 

The stability of the air above the 
inversion layer provides exceptional 
optical resolution. The ultimate limi- 
tation to resolution on earth-based tel- 
escopes is air stability, which invari- 
ably reduces the theoretical resolu- 
tion of the instruments themselves. 
On Mauna Kea, sub arc-second “see- 
ing” is normal, and on nights of good 
air stability, resolutions of better than 
0.5 arc-seconds are possible. 

As a result of these considerations, 
the Mauna Kea Observatory was 
founded in 1967, in affiliation with 
the University of Hawaii. It has the 
distinction of being the highest ob- 
servatory in the world. 

While conditions at the summit are 
conducive to astronomical observa- 









Taken under starlight, this 
photograph of the Keck Observatory, 
shows the enormous scale of the 
mosaic telescope which has 36 
hexagonal mirror segments kept in 
alignment by computer control. Note 
the man standing at one side of the 
dome opening. Each mirror segment 
weighs 400 kilograms, giving a total 
mass of glass of 14.4 tonnes. The total 
moving mass of the telescope is 270 
tonnes. 


tions, they are not quite so good to the 
astronomers and technicians who op- 
erate the facilities. At times the 
weather can be severe, it is always 
cold, and oxygen deficiency may be a 
serious problem for some. For this 
reason, people intending to work at 
the summit need to acclimatise at a 
mid-level facility at Hale Pohaku (9300 
feet — 2800m) which was constructed 
in 1982. 

The University of Hawaii’s Insti- 
tute for Astronomy at the Manoa Cam- 
pus in Honolulu leases the land above 
12000 feet (3650m) from the state of 
Hawaii, and has dedicated it as a Sci- 
ence Reserve. In turn, the university 
provides site facilities for other ob- 
servatories who wish to erect tel- 
escopes on the summit. 

Currently, there are eight telescopes 
in operation on Mauna Kea plus one 
in the commissioning phase — the W. 
M. Keck telescope, the subject of this 
article. 

Neglecting the atmospheric restric- 
tions referred to above, the angular 
resolution of a telescope mirror (or 
lens) depends solely on its diameter 
and the wavelength being investi- 
gated. When the angular separation of 
two stars is very small, it might be 
imagined that by merely using enough 
magnification, the stars would resolve 
into two distinct images. Because of 
diffraction effects within the optics 
however, the image of each object is 
not a point source, but a so-called 
“Airy disc” whose diameter is 1.1 A/D 
radians, or 2.27 x 10°A/D arc-seconds 
(D being the diameter of the objective 
lens/mirror in centimetres). 

If the two discs substantially over- 
lap, any increase in magnification 
merely gives a larger blur of light, but 
does not result in separation of the 
images. The stars will be just resolved, 
however, when their Airy discs touch; 
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This model of the Keck telescope again shows the enormous size of the main 


mirror. It is much larger than most domestic swimming pools and with a focal 
ratio of f/1.75 (focal length divided by the diameter) it is deeply concave. 


ie, when the centre to centre distance 
is equal to the diameter of the disc. 
Since D is the denominator, by in- 
creasing the diameter of the primary 
mirror/lens, the diameter of the Airy 
disc will be proportionately smaller, 
hence the resolution will increase. 
Last century, the noted British ama- 
teur astronomer W. R. Dawes, work- 
ing with close double stars, gave an 
empirical limit for the resolution of a 
telescope in arc-seconds as 11.5/D (the 
“Dawes Limit”). Strictly speaking, this 
figure is wavelength dependent, and 
refers to visible light of 5 x 10°cm. 
Since it is a rule of thumb rather than 
an exact physical formula, the differ- 
ence across the visible spectrum is 
marginal, and can be neglected. Wave- 
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length does become important how- 
ever, when calculating the resolution 
in the infrared spectrum. 

It follows therefore, where resolu- 
tion is a factor, that the bigger a lens or 
mirror can be made, the better. The 
same goes for light gathering, although 
in this case it is surface area that is 
important rather than diameter. The 
two are not necessarily related. Dou- 
bling the diameter ofa circular mirror 
gives four times the light-gathering 
power, and a doubling in resolution. 

Since researchers are forever trying 
to look further back in time, this in- 
crease in light-gathering power be- 
comes of great importance. The fur- 
ther away an object is, the further 
back in time we can look, since the 








light that we see left that object so 
much earlier in the history of the uni- 
verse. But at those vast distances, the 
light reaching the earth is extremely 
feeble and the apparent size of the 
object is extremely small. So unless 
an instrument can be built that can 
gather as much of the available light 
as possible, and of sufficient angular 
resolution to show details of struc- 
ture etc, little information can be 
gleaned from these objects. 


Mirror problems 


The simple solution is to make big- 
ger monolithic mirrors or lenses. But 
the problems associated with them 
ultimately become insurmountable. 
Lenses supported only around their 
circumferences sag under their own 
weight. Once the sag becomes apprec- 
iable, image-quality deteriorates to a 
point where it becomes unusable. 
Thus it is unlikely that large lenses 
will ever again be used for astronomi- 
cal work, although the existing ones 
still perform admirably. The largest of 
them, the 40-inch (1m) telescope at 
Yerkes Observatory at William Bay in 
Wisconsin, built by that most famous 
of telescope builders, Alvin Clark, and 
dedicated in 1897, is likely to remain 
forever the greatest of refracting tel- 
escopes. 

Larger mirrors are easier to design 
and build, since they can be supported 
from the rear, and since only one criti- 
cal surface has to be figured to high 
accuracy, as opposed to the four (or 
sometimes six) surfaces that need to 
be ground and polished for an achro- 
matic objective lens. In addition, flaws 
such as bubbles, inclusions and striae 
in the glass of a mirror are acceptable, 
whereas they would be intolerable in 
a lens system. 

Nevertheless, massive engineering 
problems remain. The larger a mirror 
becomes, the thicker it needs to be to 
avoid flexure and hence the heavier it 
becomes. The mounting becomes big- 
ger and heavier, along with the cost, 
and finally there is reached a point at 
which further gains are no longer fea- 
sible. There is the additional problem 
that the more mass of glass there is, 
the longer it takes to reach thermal 
equilibrium, and during this time, 
image quality suffers due to local dis- 
tortions in the mirror. 

As new materials and techniques 
became available, the boundary of 
what was feasible was pushed further 











12V OPERATED 
LASER TRIO 
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One used 3mW Siemens 
tube, one used laboratory 
quality 2mW tube, one 
universal 12V laser 
inverter kit, for a total of: 








Brand new German made 
PAPST brand 115V-12W 
fans with metal blades. 
Overall dimensions 80 X 
80 X 38mm. Use two in 
series to run off mains? 


LIMITED STOCKS $ 1 4 













HIGH INTENSITY 
LED. | 


Narrow angle 5mm red 
LED’s in a clear housing. 
Have a luminous power 
output of 550-1000mCD 

@ 20mA: That’s about 
1000 times brighter than 
normal red LED's. 
SPECIAL UNBELIEVABLE 
INTRODUCTORY PRICE: 


50c ea. or 10 for $4, 
or 100 for $30. 


















IMAGE INTENSIFIER TUBE AND NIGHT 
VIEWER KIT 


LIGHT MOTION 
DETECTOR 




















Small PCB assembly 
based on a ULN2232 IC. 
This device has a built in 
light detector, filters, timer, 
narrow angle lens, and 
even a siren driver circuit 
that can drive an external 
speaker. Will detect 
humans crossing a 
narrow corridor at 
distances up to 3 metres. 
Much higher ranges are 
possible if the detector is 
illuminated by a remote 


visible or IR light source. 
Can be used at very low 


light levels, and even in 


total darkness with IR 


LED. Full information 
provided. The IC only is 
worth $16! Our price for 
the assembly is: 


ea. or 5 for $25 





ARGON HEADS 


These low voltage air 
cooled Argon lon Laser 
Heads are priced 
according to their hours of 


‘operation. They produce a 


bright BLUE BEAM 
(488nM) and a power 
output in the 10-100mW 
range: Depends on the 
tube current. 


The head includes power 
metre circuitry, and 
starting circuitry. We 
provide a simple circuit 
for the supply and can 
provide some of the major 
components for this 
supply. Limited supplies 
at a fraction of their real 
cost: 


$450-800 



























fraction of its real value: 













SOLAR CHARGER 





Use it to charge and or 
maintain batteries on 
boats, for lighting, solar 
powered electric fences, 
etc. Make your own 
12V-4W solar panel. We 
provide four 6V-1W solar 
panels with terminating 
clips, and a PCB and 
components kit for a 12V 
battery charging regulator 
and a three LED charging 
indicator. See March 93 
S.C. Incredible value! 





6.5Ahr. Panasonic gel 
battery $35. Electric fence 
PCB and all onboard 
components kit $40: See 
S.C. April 93. The panels 
can be purchased 
seperately at $9Ea. or 

4 for $32, or 10 for $70. 


EL-CHEAPO 


Probably the cheapest 
visible red helium neon 
laser and power supply 
ever offered, 
ANYWHERE! The kit 
includes a PCB, 
transformer, and all the 
components needed to 
make a 12V operated 
laser power supply, and a 
used laser tube with a 







PROFESSIONAL MICROPHONE CABLE 


High quality twin core flexible shielded microphone 
cable. Heavy duty construction, red in colour, overall 
diameter is 6mm, has a tightly woven shield and two 24 
strand centre conductors (Red and black). Uses lots of 
copper: The resistance of one of the centre wires is 
2.4ohms per 100 metres, which is lower than the 
resistance of one of the conductors in a typical 10A 
mains extension lead! The resistance of the shield is 
1.4ohms per 100 metres. Excellent for professional use 
in rugged environments and stage use. Also suitable for 
low voltage shielded power cables. Priced at a small 


$1 50 per metre. Bulk discounts apply: ‘‘ring”. 











These 18mm image intensifier 
tubes are similar to ones used 
in night vision equipment 

. during the Gulf War. They are 
ex-military and may have 
some minor blemishes on the 
viewing screen. With suitable 



































power rating in the 
0.5-2mW range. The PCB 
and all the onboard 
assembly is the same as 
the one used in our EHT 
Generator (it also now 
comes with a PCB), but a 







to make them operational. 


low light lenses they will 
produce good vision in as little 
as Starlight illumination. The tubes require a 3V battery 


few extra necessary 
components and 
corresponding instructions 
are provided with the kit. 
Incredible value at: 






















$490 for the tube only 









The viewer illustrated was 
made using some low cost 
plastic tubing and matching 
fittings, a low light camera sages. 
lens, and an eyepiece. ga 
We can supply a custom 
machined kit of parts 
(Mostly aluminium) for 
our latest casing: This kit ‘es 
includes everything except 

the front lens and the battery. The eyepiece is included. 















$98 for the case kit without the 
front lens 













The lens we used is a 50mm “'C” mount f1.4 video lens, 
for a 1” format (Cosmicar type: B5014A) and we will 
supply details of a supplier of this lens: Approx. $130. 


READER INFO NO. 36 








! for $23. 




















For the 12V inverter kit 
and a visible red laser 
tube. The EHT generator 
kit is available separately 


ARGON 
OPTIC SETS 


If you intend to make an 
Argon laser tube, the 
most expensive parts you 
will need are the two 
mirrors contained in this 
ARGON LASER OPTIC 
SET. Includes one high 
reflector and one output 
coupler at a fraction of 
their real value. LIMITED 
SUPPLY. 


$200 for the two 


Argon LASER mirrors. 













JOYSTICK 
CONTROLS 


Brand new good quality 
Japanese made joystick 
controls with four 100K 
pots attached. Great for 
computers, audio 
amplifiers, laser pattern 
generators etc. 


$3 ea. or 4 for $10 


A 5mW gunsight at a 
super reduced price. 


Includes one “Free’’ rifle 
or pistol mount. 


IR LASERS 


REDUCED PRICES! This 
precision collimator 
assembly is supplied with 
a brand new laser diode 
to suit. Produces a well 
collimated laser beam at 
780nM/5mW. Barely 
visible. We also supply a 
PCB and components kit 
plus instructions, for a 
suitable digital driver 
circuit that can be used to 
complete the laser 
transmitter. Suitable for 
communications, data 
links, perimeter protection, 
barcode reading, 

medical use, etc. 


Le A 


We can also supply a 

similar kit which includes 
a laser diode, unmounted 
lens, and a driver kit $39 













LARGE NIGHT 
VIEWER 


One of a kind! A very 
large complete viewer 
based on a three stage 
fibre optically coupled 
40mm first generation 
image intesifier, with a low 
light 200mm objective 
mirror lens. This viewer 
would normally be tripod 
mounted. Probably the 
highest gain — resolution 
night viewer ever made. 
ONE ONLY at an 
incredible price of: 


$3990 


LARGE LENSES 


Two pairs of these new 
precision ground AR 
coated lenses were 
orginally used to make up 
one large symetrical lens, 
for use in IBM equipment. 
Made in Japan by 
TOMINON. The larger 
lens has a diameter of 
80mm and weighs 0.5kg. 
Experimenters delight at 
only: 


$ 1 5 for the pair. 


SPEAKER 
GIVEAWAY 


hr 


One 3” tweeter, one 4” 
woofer, a non polarized 
crossover capacitor, plus 
a diagram: 


$10 for the set or 
2 sets (STEREO) for 


$18!! 


We don’t have much more 
information on these new 
components that appear 
of high quality. The 
tweeter alone is worth 
over $12. 
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MINIATURE FM 
TRANSMITTER 


Not a kit, but a very small 
ready made self contained 
FM transmitter enclosed 
in a small black metal 
case. It is powered by a 
single small 1.5V silver 
oxide battery, and has an 
inbuilt electret microphone. 
SPECIFICATIONS: Tuning 
range: 88-108MHz, 
Antenna: Wire antenna 

— attached, Microphone: 
Electret condenser, 
Battery: One 1.5V silver 
oxide LR44/G13, Battery 
life: 60 hours, Weight: 
15g, Dimensions: 30 X 20 
X 10mm. 


ONLY $32 





BC548 












TRANSISTORS 


Brand new Philips brand 
BC548 transistors with in 
line leads and taped to a 
cardboard strip. Designed 
for automatic insertion 
machines. Leads are 
spaced by 2.5mm and 
13mm long. A BARGAIN: 


100 tor 26 


12V OPERATED 
LASERS WITH 
KIT SUPPLY 


Save by making your own 
laser inverter kit. This 
combination includes a 
new He-Ne visible red 
laser tube, and one of our 
12V Universal Laser © 
Power Supply MkIll kits. 
This inverter is easy to 
construct as the 
transformer is assembled. 
The supply powers He-Ne 
tubes with powers of 
0.2-15mW. 


$130 with 1mW Tube 
$180 with 5mW Tube 




















$280 with 10mW Tube 


PHOTOINTERRUPTER 


An IR LED and an 
phototransistor in a 










These 120 minute 8mm 
metal oxide video 
cassettes were recorded 





once for a commercial 
application, and then bulk 
erased. They are in new 
condition but don't have 
the record protect tabs 
fitted: The hole in the 
upper right corner will 


slotted PCB mounting 
assembly. The 
phototransistor responds 
to visible and IR light. The 
discret components are 
easy to seperate as the 
assembly clips together. 












Great for IR experiments 


$2 ea. or 10 for $15 


have to be taped over. 
$9 ea. or 5 for $38. 





and further back. The 200-inch (5m) 
Hale telescope on Mount Palomar in 
southern California would not have 


been possible without the develop- 


ment of Pyrex, a low expansion glass 
which allowed the 14.5-tonne mirror 
to reach thermal equilibrium in time 
for the astronomers to still have some 
dark hours in which to do their work! 

The development of air-condition- 
ing and efficient insulating materials 
also helped by keeping the inside of 
the dome and hence the mirror at a 
constant average night-time tempera- 
ture; ie, cold. Nevertheless, Mount 
Palomar seems to be about the largest 
size telescope that can be made using 
conventional mirrors and equatorial 
mountings. 

Continuing the development of new 
techniques, the 6-metre BTA (Bolshoi 
Teleskop Azimutal’ny = Large Alta- 
zimuth Telescope) on Mount Pastuk- 
hov in southern Russia was the first 
large telescope to use an altazimuth 
mount instead of an equatorial, since 
the equatorial would have been too 
massive to control accurately, and too 
costly to build. 

But the advent of the altazimuth 
mount had to await computers with 
sufficient power to control the con- 
tinually changing position of the tel- 
escope, since the calculations to move 
each axis are far more complex than 
the requirements of an equatorial 
mount, where (more or less) the drive 
has only to be able to rotate the polar 


axis at the sidereal rate. Altazimuth 


telescopes have the additional com- 
plexity of field rotation during ob- 


For many years you have probably looked at satellite TV 


systems and thought “one day 


You can now purchase the following gare 2 
K-band system for only; Grete 
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servation, a problem not encountered 
with equatorial mounts. Further com- 


_ puting and mechanical complexity is 
involved in resolving this problem. 


The type of glass used in a tele- 
scope mirror has a great bearing on 
the ultimate size that can be produced. 
Ordinary borosilicate glass is easy to 
cast in large sizes and to stress relieve 
after casting, but thermal expansion 
is so great that it is unusable in this 
role. 

The development of Pyrex, in re- 
ducing thermal expansion to toler- 
able limits, enabled much larger mir- 
rors to be contemplated, but casting 
an homogenous blank was far more 
difficult, and it had a tendency to 
crack when being stress-relieved, a 
process that often took months or even 
years of slow cooling. Fused quartz 
has been used successfully but the 
extreme difficulty of making large 
blanks has limited its use on very 
large telescopes, as has the develop- 
ment of new and better materials. 

As each new glass was developed, 
the rewards in temperature stability 
were greater, but so were the prob- 
lems of manufacture. Cervit and its 
Soviet counterpart SITAL (used in the 
replacement mirror for the 6-metre 
telescope) were the first successful 
attempts to make a complex ceramic- 
glass mixture, where the coefficient 
of expansion of the ceramic almost 
exactly countered the opposite coeffi- 
cient of expansion of the glass. 

This was taken a step further with 
the development of Zerodur by Schott 
of Mainz, Germany. After initial cast- 


Here's what you get; 
-@ A 1.6 metre prime focus dish antenna, 
complete with all the mounting hardware. 


@ One super low-noise LNB (1.4dB or better). 

@ One Ku-band feedhorn and a magnetic 
signal polariser. 

© 30 metres of low-loss coaxial cable with a | 
single pair control line. 

@ Infrared remote control pre programmed 
satellite receiver with selectable IF & audio 
bandwidth, polarity & digital readout. 

Your receiver is pre-programmed to the popular 

OPTUS transponders via the internal memory. 








ing, careful control of the subsequent 
stabilising/stress-relieving thermal cy- 
cle results in a glass in which half of 
the mass is cryptocrystalline and half 
is a supercooled liquid — the so-called 
“ceramization” process. Again, the 
coefficients of expansion of the two 
phases are equal but opposite and 
closely cancel each other out. 

The worst example of thermal prob- 
lems in a large telescope came with 
the original 42-tonne pyrex-like pri- 
mary of the BTA, where a change of 
no more than 20°C per day in glass 
temperature could be tolerated and 
still maintain a useable figure during 
night-time observing runs. 

The next development was that of 
thin-mirror telescopes. Usually, the 
thickness:diameter ratio of the glass 


blank is between 1:6 to 1:8. As men- 


tioned before, these larger mirrors be- 
come inordinately heavy and need to 
be supported by inordinately massive 
mounts, and the problem of pointing 
finesse and controllability as well as 
thermal equilibrium considerations 
again dictate limits. Thus was born 
experimentation and successful im- 
plementation of thin-mirror technol- 
ogy, with thickness:diameter ratios of 
1:10 to 1:25. These were made possi- 
ble by the rigidity of the newly devel- 
oped glasses, and by casting the blanks 
so that they tapered in thickness from 
the centre out, as well as having anti- 
flexure webs incorporated on the rear 
of the mirror. This went a great way to 
reducing the problems associated with 
weight, flexure and thermal equilib- 


+ TiN: 


_AV-COMM Pty Ltd, PO Box 225, Balgowlah NSW 
2093. Ph: (02) 949 7417. Fax: (02) 949 7095. 


All items are available separately. Ask about our C-band | 
LNBs, NTSC-to-PAL converters, video time date — : 
FM2 & EPAL & Pay TV hardware. 


Pes GARRY, please send me more information on K-band 
Satellite systems. 


4 Name: 
| Address: 
| 


, Phone: 
| ACN 002 174 478 














Introducing the World's First 1MHz 12-BIT, A-D Board under 
$1600 (ex tax) for Windows 3.1 and Windows NT 













| e 12-bit 1MHz A/D conversion 
¢ Optimised for Windows operation; full 
throughput under Windows 3.1 
¢ 16 Single ended inputs ¢ FIFO buffers 
e Gap free dual channel DMA 
e On-board DSP processor 
e 
e 








Programmable Clock ¢ 24 digital I/O lines 
Fully software configurable ¢ Fully PC-30 series compatible 


e The most comprehensive software package in the industry today... 


e Driver software for use with Microsoft C, Visual C++, Turbo Pascal, Microsoft 
FORTRAN, Microsoft Quick C, Turbo C, Borland C++, QuickBasic * Complete 
Windows 3.1 Driver software * Complete source code ¢ Windows NT 
e Status-30 for DOS & Windows. ¢ On line Tutorial 


PC Based 


Oscilloscopes 
Windows 3.1 and 
Lab Windows Compatible 
100 MSPS PC Based 
Oscilloscope 


New GageScope features 
TRIGGER VIEW 


refreshes VGA screen up to 
45 times a second. 
Works like analog scopes 





CompuScope cards feature: Sample rate up to 1OOMHz - 2 inputs per 
CompuScope board - C. Pascal and BASIC drivers - 1000 Volt differential probe - Output to arbitrary waveform generator - 
OEM software support - Installed base of over 1,000 units - Memory depth up to 8 MegaBytes - Up to 16 simultaneous inputs 


in one PC - Optional GageScope software - Optional FFT and X.Y. software . 
CSLITE (40 MSPS/16 KB) - CS220 (40 MSPS/256 KB) - CS250 (100 MSPS/32 KB) - GageScope software 


Windows Charting Tools W\ \ | Ya | = 


Create your own sophisticated business & scientific charts 
in your own Windows Application 

Scientific & Business Charting Library for Windows 
Built-In Dialogue Boxes for Editing Chart Characteristics 
Presentation-Quality Hardcopy Output ~~ 
Created for Windows 3.1 

One Version Supports both Microsoft C/C++ and Borland C++ 
No Runtime Royalties 

Many Different Chart Types to Choose From 

Scaling & Grid Options/Graphic Enhancements 

Windows Bitmap & Metafile Support 

Automatic Axes/Legends for All Graph Types 
Spline Smoothing & Data Reduction * Documentation & Demo/Example Programs * Source Code Available 


me Tow Cost Complete | * Clearance Salle * 


Video Digitiser - Live - Capture the World in 


| Motion Control ystems Real Time Colour with the OC-10 










Low Cost 
A/D, D/A 
Digital 1/0 






_ FEATURES ¢ High Resolution j 
Features e 1,2,3 Axis Stepping Controllers : Scr pixels | 
Be cscet eras ¢ Bi Polar Chopper Driver ¢ ened 
ey ees. ~_ e Size 23 Stepping Motor * Store in half a 
tibl e e ozen formats 
compatible Power Supply * High Quality 


16 A/D inputs * j z 

Two 12-bit D/A converters Pees EY Torque Output ; Hardware 
Independent A/D & D/A clocks 
16 digital I/O lines 

Low power consumption 


¢ Comprehensive Software: 


i ENS SEY : 

¢ Capture from your VCR, Video Camera, or any 
standard video source 

e Use with your existing graphics packages, such as; 
Halo 88, Ventura Publisher, PC Paintbrush etc.. 








e Driver software, compiled languages such East Coast Office West Coast Office 

as C, Microsoft, 2. Turbo CG Turbo C++, 115 Union Street 18 Lawrence Avenue/ 

! North Sydney NSW 2060 PO Box 1093 

QuickBasic, Microsoft FORTRAN, & Turbo PO Box 1750 West Perth WA 6872 

Pascal ¢ High speed data acquisition pry ae bicidlia Tel (03) 321 2899 

e Source Code in C, Status-30, advanced Tel (02) 955 4765 cess Sameera {03} 321 2891 
Fax to) 955 4468 


data acquisition program 


CMCS 123A 


luty 1993 





9 











MONTH YEAR MONTH 









“Back issues are $A6 each (incl. postage). 
Overseas orders add $A1 per issue for postage. 


| BINDERS 


Please send me SILICON CHIP binder(s) 
at $A14.95 each (incl. postage). Overseas orders 
please add $A3.00 each for postage. 


TOTAL PRICE $A 





























































1 New subscription — month to start ' iets 2 eee er gree 1 | 
| GIFT SUBSCRIPTION DETAILS 
J Renewal — Sub. No. J Gift subscription | | | 
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As each of the above problems of 
large mirror making were more or less, 
successfully solved, even larger mir- 
rors became feasible. But there re- 
mained one difficulty that couldn’t 
be reduced easily — that of the actual 
figuring and final polishing of the re- 
flecting surface itself. It is generally 
agreed amongst optical engineers that 
doubling the diameter of a mirror 
makes it 10 times more difficult more 
difficult to grind. 

The amount of material to be re- 
moved is significantly greater, and the 
final zonal corrections are fraught with 
time-consuming difficulty. If one zone 
is high, it only has to be polished 
down to specification, but if it is low, 
the entire surface has to be polished 
down to accommodate the low spot. 
Even though we are speaking of mi- 
crons, the work involved in polishing 


down a large mirror is massive. And 


always bearing in mind that not only 
does the final figure have to be good, 
but the focal point cannot be changed 
by any corrections or re-figuring, as 





rabolise or hyperbolise the surface by 
deepening the centre with a sub-di- 
ameter polishing lap. 7 

The first new technique is a com- 
puter controlled polishing engine, 


usually combined with a laser 


profilometer feeding back to the con- 
troller. It has the advantage of good 
accuracy and is much quicker and 
less labour intensive than manual 
polishing. Since large mirrors are so 
seldom made, the computer polisher 
is usually made as a one-off special 
for that particular mirror and this adds 
substantially to the cost, speed of ex- 
ecution notwithstanding. 

The second new technique is 
known as spin-casting. Glass is melted 
in an electrically heated mould and 
held for a time to soak so as to remove 
as many bubbles and other imperfec- 
tions and inclusions as possible, and 
then spun whilst cooling to produce 
the required paraboloidal shape. The 
mould also incorporates a honeycomb 
base which creates a lightweight 
blank. The resulting curved blank dra- 


All this had to come together at the top of a 
windswept mountain where the air is so thin 
that the engineers & construction workers had 
to contend with dizziness, headaches, 
forgetfulness & dehydration. — 


by this time the structural engineer- 
ing side would be well on the way to 
designing and building the mount- 
ing, which by now cannot be changed. 

There is also a trend to design large 
telescopes with very fast optics, often 
less than f/2. Firstly, this gives the 
observer a much brighter image to 
work with, albeit at a reduced image 
scale. Also, the supporting structure 
can be much lighter because of the 


shorter tube involved and significant . 


savings can be made in the design 
and construction of the dome. 

Two techniques are successfully 
used today to partially overcome the 
difficulty of grinding and polishing 
mirrors to the required shape. Virtu- 
ally all telescope mirrors have a para- 
boloidal or hyperboloidal cross-sec- 
tion and the traditional technique is 
to first grind it to a spherical surface, 
and then after testing for the sphere 
by traditional optical means, to pa- 


matically reduces the amount of ma- 
terial that has to be removed and hence 
the time to attain the final figure. 
Several large astronomical mirrors 
in the 6-metre to 8-metre range have 
been cast successfully with this 
method, although at least three (8.2- 
metre blanks for the European South- 
ern Observatory’s Very Large Tele- 
scope —VLT) have cracked and have 
been destroyed in the annealing stage. 
A final technique that had been 
discussed theoretically for years is 
that of stressed mirror polishing. In 


effect, the mirror blank is deliberately © 


distorted to a predetermined shape 
and then polished to a spherical sec- 
tion by conventional methods. After 
final polishing, the distorting forces 
are removed, and the mirror takes up 
(hopefully!) the desired shape. 

The greatest proponent of this new 
method was Jerry Nelson of the Uni- 
versity of California. In the late 1970s 


he proposed that large astronomical 
mirrors could be produced this way. 
He made a further proposal, one that 
was to have a great bearing on the 
design and building of modern tele- 
scopes — that large mirrors be made of 
multiple segmented smaller mirrors 
rather than one large blank. 

The idea of segmented mirrors to. 
avoid the weight problem and the in- 
creased complexity that accompanies 
figuring large single mirrors is not 
new, having been discussed by the 
third Earl of Ross in the mid 1800s, In 
the late 1940s, Horn-d’Aturo in Italy 
actually made a 61 hexagonal-segment 
mirror. This formed a 1.8-metre f/6 
telescope that gave good images, al- 
though it was unsteerable. 7 

With the previously discussed year 
of telescope design, glass making and 
polishing technology, and adequate 
computing power, the stage was set 
for the development of the most ambi- 
tious optical device ever built, the 
9.82-metre W. M. Keck telescope. 

The driving force behind the radi- 
cal new telescope was Jerry Nelson. 
He spent a great deal of time convinc- 
ing the pundits that such a project 
was feasible, since nothing on this 
scale had ever been tried before. From 
the start, the concept and design were 
revolutionary. New methods had to 
be devised to construct mirror seg- 
ments, the warping harness, support 
structure, actuators, and the compu- 
ter programs that brought them all 
together. 

The segmented mirror design on 
such a large telescope was novel, and 
there was no previous experience at 
this scale to draw on. The mount 
would have to be rigid enough to keep 
the segments in exquisite alignment 
but light enough to gain from the ben- 
efit of such a design. The electronics 
to sense and correct misalignment had 
to be developed from scratch. Even 
the grinding and polishing of the mir- 
ror segments themselves were to use 
new and untried techniques. 

In all facets, innovative thinking 
and methods had to be employed. 
And all this had to come together at 
the top of a windswept mountain 
where the air is so thin that the engi- 
neers and construction workers had 
to contend with dizziness, forget-_ 
fulness, headaches and dehydration, 
while solving the engineering prob- 
lems that would be inevitable with 
such a massive undertaking. SC 
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KITS THAT'LL SPARK 
UP YOUR WINTER! 


Senta 
SNS 


Easy to build, Easy To Use! 
MESSAGE RECORDER 


Now, there’s no need to frantically 
search for a pen every time you want to 
7 leave a message for someone! Build this 
kit and record your important messages. 
= Using a single chip, it records voice mes- 
sages up to 16 seconds and retains them even through power fail- 
ures. Incorporate the message recorder in your own designed 
projects, so instead of receiving a beep or having a flashing LED 
as a warning indicator, your pre-recorded message will alert you. 
It's an easy-to-use kit with two-button operation. Comes in short 
form, with all components, PCB, hardware including speaker and 
mic insert. 
Cat K-5018 





(ee aig NEW $3995 
Gearing up For Winter! 


DIGITAL @, 


VOLTMETER FOR CARS 
\p Your car’s battery is the most 
= likely component to fail during 
the winter months. With this 
digital voltmeter you can see 
—<S— how your car’s battery is faring 
- in order to avoid all the hassles 
that come with a flat battery. Using an older, but far more econo- 
mical, circuit technique than most digital voltmeters, it accurately 
measures the battery voltage over an 8-17 volt range and displays 
the result on a 3-digit LED display with 0.1V resolution. If the bat- 
tery voltage is less than 12V, then either the charging system is 
not working correctly or the battery is dead! The voltmeter also 
warns 7 i if the battery is being over charged, helping you to 
avoid damage to both your battery and engine. Comes in full 
form with all components, PCB, case, front panel label & digital 
displays. Also a satellite PCB is supplied if you wish to mount the 


displays remotely. NEWS 3995 


Cat K-4208 
| ==> June ‘93 
_ NICAD BATTERY 
DISCHARGER 
This inexpensive single cell NiCad discharger 
5 kit is the best way to get maximum life and 
Ps a Capacity out of your NiCads. It will correctly dis- 
|Z charge any NiCad cell so that it can be recharged 
to full capacity. Discharges AAA, AA, C or D cells 
down to 1.1V and then turns itself off automatically. It's easy to 
build and it’s powered by the cell it’s discharging. Plus, it has 
reverse polanity protection and a flashing LED to indicate 
discharge. Comes with all components and hardware including 
PCB, ‘AA’ battery holder, alligator clips, zippy box and front panel 


label. 
Cat K-3128 
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Learnin 


Ey | READY-TO-BUILD 


ol 





AM RADIO 
mw TRAINER 


Eitzemmy =| caches you, your kids 
"or your students the 
basic principles of how a superheterodyne radio works. It's built with 
easy-to-get parts and everything is mounted on a single PCB with the 
circuit diagram screened onto the component side of the PCB so 
assembly is a breeze. Supplied with all components PCB and 


hardware. Sei: 
a= July ‘93 NEW $3995 
Simplest Signature Analyser Yet! | 


Cat K-5016 
SIGNAL CHECKER Q 


Now you can build bed own simple cost-effective 
signal checker! Without being as complex as tra- 
ditional models, this compact version 
can compare circuits point by point. If 
you have a faulty board and a good 
board for comparison, you can easily find 
the bad components that are out of spec 
and repair the board. The Signal Checker integrates the 
magnitude of the difference between the signature of a good compo- 


nent to that of a bad one and displays it on a meter reading. 
Operated by one 9V battery (not included) and comes in full form, 
with all components, hardware bits, panel meter, PCB, Zippy box, 
pre-punched silk-screened front panel and NEW 
Cat K-7226 
{En} July ‘93 NEW $3995 
Outstanding value! | 
LOW | 
NOISE Fa 
AND 
DISTORTION METER 
For most of us, it's not difficult to measure noise and distortion - it's 
either too loud or it’s not! But for anyone involved with audio equip- 
ment, this noise and distortion meter is a must. It can measure distor- 
tion levels down to less than 0.01% at spot frequencies of 100Hz, 
1kHz and 10kHz. It provides a built-in low-distortion meter and AC 
millivoltmeter at a fraction of the cost of commercial models. Although 
ou can test frequency response using an audio oscillator and oscil- 
sesca. you really can’t check output distortion. With this meter you 
can quickly and easily measure the THD for a much more reliable 
indication of a circuit's performance under steady-state conditions. It 
has its own built-in reference oscillator and delivers more than credi- 
ble ‘ele edhe at very low cost. Comes with all components includ- 
ing hardware, panel meter and deluxe case with pre-punched silk 
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Cat K-7222 
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12-240V 200W 
INVERTER 


A compact, advanced power system 
providing 230V AC from a 12V DC 
source. It will operate most low pow- 
ered, electrical equipment, including 
smaller televisions and VCRs, personal 
computers, small kitchen appliances 
and cam-corder and cellular phone 


UNA NO AVS ODO: 





chargers. 
DC input Input Voltage: 10.7-14.5 (12V nominal) 
AC Output Voltage: 230V RMS 


Output Frequency: 400W (surge), 200W (40 minutes), 


160W continuous 


Dimensions: 182(h) x 105(w) x 60(!)mm 
Weight: 1.1kg 
Cat M-5010 NEW S24 


SAFETY SWITCHES 


Ideal for the work bench or for domestic 

appliances. These safety switches prevent electrocu- 
tion by automatically cutting off power from your 
appliances within 30 milliseconds. 10A rating. 


Unit that wires to existing cord. 


cine giugeli. 9S 
\NEW $3995 


Cat M-7292 












Excellent Value For Your Money! 


AUTO/BOOST 6A BATTERY 


a. CHARGER 
) A rugged battery charger with an easy-to- 


has an automatic charging mode to hold batteries at full charge and a 


condition analyser function. 
NEW $6995 


Cat M-9806 


read LED display. Suitable for 12 volt bat- 
teries used in cars, caravans and boats. It 


Big Protection ON A 
Small Budget! 


AFFORDABLE 
HOME 
SECURITY 
;SYSTEM 


4 You don't have to spend a 
Al fortune to protect your home! 
Security is yours with this 
affordable system - it covers 
the average home and can 
be easily upgraded to suit 
your future requirements. It's 
activated by an sa eae silk single key, includes a passive 
infrared sensor (PIR) for area surveillance, five pairs of magnetic 
switches for use on doors and windows, plus a panic button that 
trips the alarm beta gt an external horn siren and plug in power 

If it yourself using the easy to follow, step- 


supply. You can insta 
by-step instructions supplied. 


BRCRAR ALARM SYSTEMS 
¥og Convavencsl caxd Beskidia! Sexist y 








Features: 

¢ High quality 3-sector alarm panel 

« Easy-to-use 1-key activation 

¢ Passive !nfrared area sensor 

¢ 5 pairs of magnetic switches for windows 
and doors 

¢ Panic button and mains power adaptor 

¢ Comprehensive, step-by-step installation 
instructions 

Cat L-5142 


ALARM TAMPER SWITCH 
i, pe \deal for protecting alarm panels and siren 
, covers - it detects if they've been tampered 


with and triggers the alarm. Can be mounted 
to most alarm systems on a normally-closed circuit. $ 995 





Cat L-5286 


REED SWITCH 


With both N.O and N.C contacts. For 
easy mounting, it is encased and dou- 





ble-sided tape and screws are eros 


Cat L-5211 
NEW 


LATEST RELEASE! 
NEW TRANSFORMERS. 


on 30V CT + 36V CT @ 140mA 
TRANSFORMER 


Secondary Voltage: 18-15-0-15-18V 
Secondary Current: 140mA 

a Terminations: Sie Leads 

= Dimensions: 35(h) x 44(w) x 42(d)mm 
Cat M-2856 $395 


30V CT + 15V CT@ 
500mA TRANSFORMER 


4 Secondary Voltage: 15-7.5-0-7.5-15V 
4 Secondary Current: S0OmA 

3 Terminations: Flying Leads 

1 Dimensions: 50(h) x 61(w) x 44(d)mm 


| 6.3-15V @ 2A TRANSFORMER 

| Secondary Voltage: 6.3, 7.5, 8.5, 9.5, 
4 12.68 15V 
Secondary Current: 2A 
Terminations: Solder Lugs 
Dimensions: 60(h) x 70(w) x 68(d)mm 


Cat M-2156 
$ 1695 


595 
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INLINE 3AG FUSE HOLDER D BLUE LED INLINE UHF $0239 SOCKET 
A 12 volt fuseholder just like our standard Light up your panel with a blue LED. Rated at With gold flashed centre and teflon 
P-7912 but this one has no cable attached. 3V 30mA and at a low price! insulation. To suit RG58C/U and RG59/U. 
All necessary connecting hardware —m Cat Z-4005 Cat P-2320 


(contact studs, tension spring) are 
included. Simply add your own wire! | $325 $6» 


Cat P-7911 8 5° 





Switch On! Have you tried our new ange of RADIO/ TV/ RF ee ee 
MINI SWITCH Multilayered Polyester Film MKT MK 484 AM Radio Receiver, == ee 
‘A newreahars Deh Capacitors yet? T092. Similar to the ZN 414 
SISO Aten with flat They are all rated at 100V 5% (except _ and available at a lower 

for the 1.0mfd & 1.5mfd, rated at 63V price than in 1989! See your 


top. It’s 11 x 12.5mm 
with a clearance depth 
of 32mm and an 


10%) and they offer high quality in a nearest store for data! 
small package with a uniform leg Cat Z-6525 
spacing of 5.02mm. From the French 









SN 





at Hs ni company -SGS-Thompson, these ee 
Black Cat p 7540 capacitors allow you to construct ae 
Red pit P-75 42 circuits that are far more compact than S Os ee 
Tara ia the normal ‘Greencaps’. Values from es 
0.001mfd to 1.5mfd are available at all ee 
oe op J 95 Dick Smith Electronics stores. 10 Up $3.36 = oS 
| Quality 
if Endorsed 
a e1ler ae 
¥ nara Pate 
4 Sramntlas: arcs 


Weller are well established and much respected WELLER WICP 
manufacturers of top quality tools. As we are one of | SOLDER STATION 


their key distributors, Dick Smith Electronics stock a 
comprehensive range of Weller tools and accessories. 

You can be assured that if you require any Weller $ 
product that is not in stock we will order in on request. 

Pius, we offer wholesale pricing for major customers 

through our commercial division. Here is just a sample 

of our Weller range - come and see us at Dick Smith 


Electronics for more! 
Weller is the first choice of 


Wholesale division many hobbyists, technicians 


and service people. 
Call us in Sydney on: (02) 888 3200 Design features ssh as the 


or Australia wide (008) 263 922 non-burning silicon rubber 
FAX to (02) 805 1986 soldering pencil lead, long-life iron plated tips, lock slots on both 
sides of the soldering iron stand and wick fed tip cleaning sponge 
make Weller a name you can trust. 48W Max, 24V output 


Lada WELLER EC 10040 | 


purpose Marksman soldering SOLDER STATION 


irons suitable for light range to 


heavy soldering work. They are 
mains powered and incredibly 
efficient with impact and heat 
The ultimate in controlled 
temperature soldering. A 
, high quality mains power=d 


resistant handles and 
replaceable nickel and iron 

soldering station. The tip 
temperature is 


plated tips. They also feature 
electronically controlled 


stainless steel barrels and 
Watts Irons” Price between 177°C and 454°C 





ceramic filled elements for 
greater stability. 





| and calibrated to within 

TSW Cat T-1310 932.95 6°C. A platinum sensor, ensures dynamic response to load 

25W Cat T-1400 $49.95 variation and a thryistor drive hoe high voltage spikes or 
magnetic fields from the tip. Plus, other safety features ensure safe 

40W Cat T-1404 $54.95 soldering for sensitive and expensive electronic circuits. Complete 

80W Cat T-1315 $64.95 with power unit and inbuilt transformer, soldering iron, cleaning 
sponge and detachable iron holder. 

NOTE: 120W,175W & 250W Irons are available by order Cat T-3050 
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Get Into Radio! 


CB romcar's BIG 
HANDBOOK |CEHENIRRS 


Tom Kneitel 


$39" 


The world’s most widely read CB expert's 
guide to AM and SSB CB operations. This 
221 page, fully illustrated book tells you 
how to get the most from your CB. Includes 
CB Handles; their meanings and uses, the 
best operating techniques for AM, special 
SSB protocol, a complete CB jargon 
dictionary, equipment, troubleshooting and 
more. The one book all CB’ers should own! 
Cat B-2500 


VAAN 


SANGEAN 
















PORTABLE 
SHORTWAVE ANTENNA 


Want to boost the performance of 
your portable shortwave radio? 
Then you need one of these: The 
Sangean ANT-60 is a wind-up reel- 
style antenna that extends to a full 7 
metres (23ft), yet fits in a shirt 
pocket! It connects via a 3.5mm 
mini plug or the supplied adaptor 
that clips onto your portable’s 
telescopic antenna. 

Cat D-4400 
















SANGEAN 749% 


PHONE ORDERS 


SYDNEY AREA 888 2105 
OUTSIDE SYDNEY (FREE CALL) 008 22 6610 


WORLD 
RADIO TV 


HANDBOOK WAY VO 


Save $5 vey 
$ 95 HHI 
‘34 SN ieee 


The ultimate directory of international radio 
and television. Gives complete listings 
including frequencies, addresses, call 
signs station identification and 
transmission times. There’s even a special 
feature on how to convert local time 
against UTC. 

Cat B-2093 


1993 EDITION 


WORLL 





PASSPORT TO 
WORLDBAND 
RADIO ‘93 


Save $5 


$3 495 


(June only) 


This book is imperative for anyone who's 
getting started with a shortwave receiver. 
It’s the latest 1993 edition and it includes 
all the changes that have taken place in 
Europe and Russia. If you want to know 
what's on shortwave radio, the best and 
worst radios, how to get the most from 
your shortwave listening and more, it’s all 
here. 

Cat B-2052 


With Auto Tuning! 
COMPACT 45-MEMORY 
SHORTWAVE RECEIVER 


Listening to the world on shortwave radio has never been easier! 
The super compact ATS-606 from Sangean makes finding your 
favourite shortwave (and local) stations as easy as pushing a 
button. Let it scan through the bands for you or, with the new Auto 
Tuning System (ATS), it will locate and put the nine strongest 
signals on both the AM and FM bands into memory. You can also 
key in a stations frequency directly from the keypad or put up to 45 
frequencies into memory for instant push-button access. It gives 
continuous shortwave coverage from 1.715-29.995MHz, and 13 
international SW band divisions can be directly accessed at the 
touch of a button. There's an informative back-lit LCD screen 
showing frequency and time with a variety of icons to indicate the 
functions being accessed. You also get a dual alarm clock, sleep 
timer, dual time settings so you can pre-set any two time-zones, 
DX/local switch which allows you to set the sensitivity to suit 


SANGEAN 


differing conditions, and a lock switch to prevent accidentally 


Features: 


e Dual alarm clocks 
e Dual time setting 


e Soft carry case 





e Automatic tuning system 

e 45 station memories 

¢ Comprehensive LCD screen 

e Scan tuning & direct keypad tuning 


e Adjustable sleep timer 


changing stations. Comes with stereo earphones for FM stereo 
operation and has an antenna socket for connection of an external 
antenna. Requires 3 x AA batteries. 


Frequency ranges: 
FM: 87.50-108MHz 
LW: 153-513kHz 

MW: 522-1710kHz 
SW: 1.715-29.995MHz 


Includes 13 pre-set 
shortwave bands 
Cat D-2847 


ELECTRONICS 


NSW ° Albury 21 8399 © Bankstown Square 707 4888 ® Blacktown 671 7722 © Brookvale 905 0441 © Bondi 387 1444 * Campbelltown 27 2199 * Chatswood Chase 
411 1955 Chullora 642 8922 ® Gore Hill 439 5311 © Gosford 25 0235 ® Hornsby 477 6633 ¢ Hurstville 580 8622 Kotara 56 2092 Liverpool 600 9888 © Maitiand 33 7866 


e Miranda 525 2722 ° Newcastle 61 1896 © North Ryde 878 3855 @ North Sydney ( 


Greenwood Plaza) 964 9467 * Orange 618 400 © Parramatta 689 2188 ® Penrith 32 3400 


e Railway Square 211 3777 © Sydney City 267 9111 * Tamworth 66 1711 * Wollongong 28 3800 ACT @ Belconnen (06) 253 1785 © Fyshwick 280 4944 VIC « Ballarat 


31 5433 © Bendigo 43 0388 ® Box Hill 890 0699 * Coburg 


383 4455 © Dandenong 794 9377 ® East Brighton 592 2366 * Essendon 379 7444 * Footscray 689 2055 


Frankston 783 9144 © Geelong 232 711 © Melbourne City 399 Elizabeth St 326 6088 & 246 Bourke St 639 0396 © Richmond 428 1614 ® Ringwood 879 5338 © Springvale 


547 0522 QLD @ Booval 282 6200 ° Brisbane City 229 9377 © Buranda 391 6233 
e Rockhampton 27 9644 ¢ Southport 32 9033 © Too 


e Elizabeth 255 6099 « Enfield 260 6088 © St. Marys 


Cairns 311 515 © Capalaba 245 2870 e Chermside 359 6255 * Maroochydore 791 800 
woomba 38 4300 © Townsville 72 5722 © Underwood 341 0844 ° SA ¢ Adelaide City 232 1200 * Beverley 347 1900 
277 8977 WA ® Cannington 451 8666 ¢ Fremantle 335 9733 © Perth City 481 3261 * Midland 250 1460 Northbridge 


328 6944 TAS © Hobart 31 0800 « Launceston 344 555 NT © Darwin 81 1977 STORES ACROSS AUSTRALIA AND NEW ZEALAND 
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Battery charge 
status monitor 


This circuit gives a more reliable 
battery status indicator for the SLA 
battery charger described in the March 
1990 issue of SILICON CHIP. Upon 
investigation, it was found that the 
charging mode was indicated by the 
logic level of the “State Level Con- 
trol” output (pin 10) and the “Over 
Charge” output (pin 1) on the UC3906. 
These pins can be decoded using a 2- 
to-4 decoder such as a CMOS 4556 or 
TTL 74LS139 which then activates 
the appropriate LED. Pin 10 goes low 
when the UC3906 is in trickle or main 
charging mode and high for float 
charge. Pin 1 goes low for main charge 
only. See the charge graph of the 
UC3906 in the article on page 11 of 
the March 1990 issue for details. 

The LEDs are connected to the out- 
put pins of the decoder as shown with 


the “Float” LED being connected via 


two 1N914 diodes to keep the LED on 


CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


UC3906 
PINS 


UC3906 
PING 


UC3906 - 
PINTO 


UC3906 
PIN1 


when fully charged. The 560Q resis- 


tor provides current limiting for the 
LEDs. As only one LED is on at a time, 
a single resistor is all that is required. 

IC1 is a dual decoder and the sec- 
ond half is not used, so pins 13, 14 & 
15 should be tied low. If a 4556 can- 
not be obtained, then a 74LS139 can 
be used with the following changes: 
(1) delete the two 10kQ resistors; and 








(2) replacehe the 1.5kQ supply resis- 
tor with a 78L05 voltage regulator to 
provide a 5V source. 

The LEDs were wired to the board 
using their original wires but their 
order was changed so that Red = 
Trickle; Yellow = Charge; Green 
Float. 

Douglas Ritson, 

Ourimbah, NSW. ($20) 





Single-chip 
combination lock 


This simple lock circuit has 109 
possible combinations. Nine buttons 
on the keypad are used and each but- 
ton can be wired to any of nine out- 
puts QO to Q8 of IC1. The tenth out- 
put, Q9, is used as the output of the 
circuit, to drive a relay via a transis- 
tor. Whenever a correct button is 
pressed, the output of transistor Q1 
goes low, disabling the reset pin of 
IC1 and discharging the timing ca- 
pacitor. When the button is released, 
the collector of Q1 goes high and this 
positive edge increments the 4017 
counter, and the capacitor starts to 
charge. There is about a 3-second limit 
before the next button must be pressed, 
or else the charging of the timing ca- 
pacitor will reset the counter. 

This sequence is followed until a 
maximum of 9 correct buttons have 
been pressed. When all correct but- 
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10k 








+5V 


3 OUTPUTS 33k 1 


9 33k 2 


11 OUTPUT 
@ 5 @) 


+Q 
5-15VDC 
- On 


Pulser probe for 
TTL & CMOS 


This probe will generate a single 
pulse or a pulse stream, depend- 
ing on how long pushbutton S11 is 
pressed. The circuit uses a 4093 
quad 2-input Schmitt NAND gate 
package. IC1c is connected as a free- 
running square wave oscillator 


tons have been pressed in the right 
sequence, the Q9 output at pin 11 
goes high for three seconds, as set by 
the 10uF capacitor and 470kQ resis- 
tor at pin 15. 

The keypad combination is hard- 
wired by connecting the appropriate 
keys to their respective IC pins. The 
4017 outputs are connected to the 
keypad in the order in which they are 





which is enabled whenever its pin 
8 input is low. This happens when- 
ever S1 is pressed long enough to 
allow C1 to charge and thus take 
pin 8 high. | 

If S1 is pressed only briefly, the 
resulting high to low transition at 
pin 3 of IC1a is coupled through 
IC1d which goes high at pin 11. 

Pin 11 of IC1d is capacitively 


required to be pressed; ie, the first 
button to be pressed is connected to 
the QO output and so on. Any number 
of digits can be used for the combina- 
tion, simply by taking the “unlock” 
pulse from a different output. It is 
also possible to re-use a digit, simply 
by making two connections to the rel- 
evant button. A few examples are 
shown below: 





Low-cost piezo 
screamer siren 


C1 
.027-0.22 





This circuit is an oscillator based 
on asmall 1kQ:8Q audio transformer. 
Transistor Q1 is connected to the high 
impedance side of the transformer 


which has its centre-tap connected to 
the +9V supply. Positive feedback is 
applied to the base of Q1 via 22kQ 
and 1kQ resistors and phase shift is a 
combination of the inductance of the 
transformer primary and capacitor C1. 

The low impedance secondary of 
the transformer drivers a piezoelec- 
tric tweeter. With values ranging be- 
tween .027uF and 0.1uF, the circuit 
can deliver quite a high output from 
the tweeter. Suitable 1kQ:8Q trans- 
formers can be obtained from sup- 
pliers such as Dick Smith Electronics 
(M-0216) or Jaycar Electronics (MM- 
2532). 

Andrew Merrick, 

Northbridge, NSW. ($15) 


OUTPUT 


coupled to the output stage com- 
prising transistors Q1 to Q4. If pin 
11 goes high, Q2 and Q3 turn on 
while Q1 and Q4 are held off. This 
pulls the output low. Similarly, if 
pin 11 goes low, Q1 and Q4 are 
turned on and Q2 and Q3 are held 
off. This pulls the output high. 

Greg Freeman, 

Nairne, SA. ($25) 





4017 connections: 3247101569 
Combination 1:159728463 
Output from pin 11 
Combination 2:836735824 
Output from pin 11 
Combination 3: 9 4 2 69 5 - gnd - 
Output from pin 5 
Combination 4: 3 6 7 4 - - - gnd- - - 
Output from pin 10 

Any unused keypad digits should 
be tied to ground. 

Steven Merrifield, 

Heidelberg, Vic. ($25) 


Electronics your hobby? Taken a redun- 
dancy package or just retired early? How 
does the idea of moving to the Blue 
Mountains in NSW and making your 
hobby your business sound? Thriving 
electronics business with name brand 
distribution rights available. $70,000 plus 
SAV. Reply in first instance to: Sydney 
(02) 833 5136 BH; (047) 39 3301 AH. 


DEALER 
TT TT Tea eT 
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Tektronix TDS 320 
100MHz digital scope 


In the last couple of years, digital scopes have 
been redefined & presented with an ease of use 
undreamt of even with analog scopes. The 
Tektronix TDS 320 continues this process, 
combining a simplified menu of control features 
with a 500 megasamples/second sampling rate 


and 100MHz bandwidth. 


By LEO SIMPSON 


The big challenge to scope manu- 
facturers these days is how to com- 
bine the ever-increasing performance 
and potential complexity of features 
in a package that is intuitively easy to 
use. No longer do users want to refer 
to thick manuals to find out how to 
make a measurement — they want to 
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do it all simply by pushing some but- 
tons on the front panel. 

Over last 18 months or so, we have 
reviewed a number of digital scopes 
and they have all had a different ap- 
proach to solving the conflicting re- 
quirements of ease of use and flexibil- 
ity of use. 





For its part, Tektronix has chosen 
yet another approach — one which 
makes extensive use of “soft” buttons 
and pictorial menus. 


First impressions 


First impressions of the Tektronix 
TDS 320 scope are that it is quite a 
bulky unit, but one which is surpris- 
ingly light for its bulk. Overall dimen- 
sions of the unit, not including its 
handle, are 325mm wide, 165mm high 
and 470mm deep, including knobs 
and rear projections. Its mass is only 
6.8kg which means that it is easily 
carried with its large handle. 

The front panel is uncluttered al- 
though it does carry quite a lot of 
buttons, when you count them all up; 
there are 35 buttons and six knobs. 
The layout is logical though and you 
can Clearly identify the main 
knobs for vertical sensitivity 
and timebase. To the left of 
the vertical sensitivity knob 
are buttons to select chan- 
nels 1 and 2 and others which 
become clear as soon as you 
press them: Math, Ref 1 and 
Ref 2. Math gives you the 
choice of CH1 + CH2, CH1 - 
CH2 and CH2 - CH1, all 
selectable via “soft” buttons 
down the side of the screen. 

I should explain that many 





The Tektronix TDS 320 is a 
2-channel digital scope with 
main & delayed timebases, 
500 megasample/second 
sampling rate & 100MHz 
bandwidth. 





digital scopes nowadays make use of 
these “soft” buttons whereby the func- 
tions change depending on what con- 
trol menu is being displayed on the 
screen. It actually sounds more com- 
plicated than it is to use and it is a 
highly practical way of providing lots 
of features without having huge num- 
bers of buttons. 
Naturally, there is an “Autoset” but- 
ton which allows you to sit back while 
the scope rapidly makes all the ap- 
propriate internal adjustments to give 
an appropriate display of signals on 
the screen. It is the lazy way of doing 
things but it makes a lot of sense and 
you can then manipulate the sensitiv- 
ity and timebase controls to show the 
waveform exactly as you want it. 
One very attractive feature of a dig- 
ital scope such as this is a continu- 
ously variable vertical sensitivity 
which is calibrated. To bring this fea- 
ture into use on the TDS 320, you first 
press the “Vertical Menu” button and 
then press the “Finescale” soft button 
at the bottom of the screen. Pressing 
any of the menu buttons at the bottom 
of the screen brings another menu 
into play, down the righthand side of 
the screen, and these menu choices 
are activated by pressing the appro- 
priate soft button at the side of the 
screen. | 
However, when the “Fine Scale” 
option is pressed, the topmost knob 
(the General Purpose knob) on the 
front panel is activated, and it is sig- 
nified by a knob symbol in the top 
righthand corner of the screen. As 
you vary the knob, the actual gain 
setting is shown at four places on the 
screen which really is a bit of overkill. 
Of course, once you select some other 
menu option, say from the “Horizon- 
tal Menu”, the vertical gain setting is 
shown only once, next to the appro- 
priate channel indicator on the screen. 
Hence, along the bottom of the 
screen you may have readings such as 
“Ch1 1.66V Ch2 50mV M2.5us Ch1 ~ 
33.2mV”. These indicate that the ver- 
tical sensitivity for Channel 1 is 1.66 
volts/div, for channel 2 it is 50mV/ 
div, the main timebase setting is 2.5u1s/ 
div, the trigger source is Channel 1 
and with triggering on positive slopes 
and for signals above 33.2mV. As with 
other digital scopes with CRT read- 
outs, this obviates the need for any 
scales on the controls themselves since 
all the relevant settings are shown on 
the screen. 


Coming back to the Vertical Menu, 
the sensitivity can be varied by the 
“Volts/Div” knob from 2mV/div to 
10V/div if you are using a x1 probe 
and from 20mV/div to 100V/div if 
you are using a Tektronix x10 probe. 
The TDS 320 will recognise whether 
you are using Tektronix probes which 
have a third contact inside the socket 
locking ring but it will default to the 
gain setting for a x1 probe. 

There is no probe menu to allow 
you to tell the TDS 320 the settings of 
a non-Tektronix switchable probe so 
you have to resort to mental arithme- 
tic in that case. . 

When using the “Volts/Div” knob 
the gain is varied in a 1/2/5 sequence 
while in the Fine Scale mode the gain 
is continuously varied with 3-digit 


“Delayed Runs 4.13722ms After 
Main”. Whichever option you pick 
from the side menu is then echoed at 
the bottom of the screen together with 
another option for Trigger Position. 
Pressing this soft button gives you 
three options for trigger position: 10%, 
50% and 90%. 

This concept may seem a little odd 
until you realise that with a digital | 
scope you can display part of the 
waveform before the nominal trigger 
point. In fact, the entire record of a 
trace has 1000 sample points and only 
the middle section of this record is 
normally displayed. You can scroll 
along this record by using the hori- 
zontal position control. Hence, the 
50% trigger option is in the centre of 
the trace and is indicated by a “T” 


The high rate of sampling means that it is tops 
at catching glitches which are undetectable 
on other scopes. It can detect glitches a short 
as 10 nanoseconds at all timebase settings 
between 25us/div and 2.5 seconds/div. 


resolution, in steps ranging between 
0.4% and 1%. For example, if the 
gain is in the range from 100mV/div 
to 200mV/div it is varied in 1mV steps, 
while in the range from 200mV/div to 
500mV/div it varies in 2mV steps. 
This is in line with the 8-bit vertical 
resolution of the instrument. Vertical 
gain accuracy is +2%. | 


Timebase 


The main and delayed timebases 
are not able to be varied continuously 
but they are adjusted in four steps per 
decade; ie, asequence of 1/2.5/5 which 
is adequate for just about all foresee- 
able measurement situations. When 
you want to make precise meas- 


urements on waveforms you don’t 


need to vary the timebase; you either 
use the vertical cursors or just call up 
one of the many measurement op- 


tions which we’ll come to later. The 


timebase accuracy is +0.01%. 
Pressing the “Horizontal Menu” 
button brings up two options at the 
bottom of the screen and a number of 
options down the righthand side: 
Main Only, Intensified, Delayed Only 
and then a fourth message such as 


symbol (although again, there is an 
option to turn that off). — 


Triggering 

There is also a Trigger Menu button 
and pressing this gives two broad op- 
tions of either edge triggering (posi- 
tive or negative slope) or video trig- 
gering via the in-built sync separator. 
This latter option enables the scope to 
be triggered on field 1 or field 2 or the 
lines of acomposite video signal such 
as PAL or NTSC. (Note that the instru- 
ment does not have a line selector). 


Measurements 


There are 21 automatic measure- 
ments available with the TDS 320 and 
they are brought into play by pressing 
the “Measure” button. This brings up 
five options along the bottom of the 
screen and pressing any of the accom- 
panying soft buttons brings up op- 
tions down the side of the screen. For 
example, pressing “Select Measure- 
ment” brings up the first four of the 
21 measurements and these can be 
paged through to pick the ones you 
want. Each measurement option is 
accompanied by a little diagram which 
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Tek Running: SOOMS/s Sample 


Review: Tektronix TDS 320 100MHz digital scope 


M loons Chi 
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Chi Rise 
70.7NS 


Chi Fall 
88. 8ns 


Ch1 +Duty 
26.2% 


Chi —Duty 
73.8% 








174mvV 





A typical screen display from the TDS 320. In this case, one channel is shown 
together with measurements of pulse rise time, fall time, & positive & negative 
duty cycles. Note that the menu at the side of the screen has been cleared so that 
the measurements can be displayed without obscuring the waveform. 


shows just what is being measured. 


This “pictorial approach” is used — 


extensively on the TDS 320-and is 
very useful even for those who are 
very familiar with scope measure- 
ments. Seeing the little diagrams 
makes the measurement selection 
quite unambiguous and would be a 
boon for anyone not so familiar with 
the English language or for students 
leaning about scopes. 

The instrument also provides arun- 
ning commentary about the measure- 
ments. For example, it might accom- 
pany a measurement of rise time with 
a “low resolution” comment. This 
means that you should select a faster 
timebase speed. All 21 measurements 
will be accompanied by comments 
where applicable and again, this can 
be most helpful, even to experienced 
users. 

One problem that can arise with 
on-screen measurements is that they 
are superimposed over the waveforms 
and this can lead to a lot of clutter. 
Tektronix has thought of that too. If 
you push the “Clear Menu” button, 
all the measurement readings are 
transferred to the area down the side 
of the screen. Result: no clutter. 
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One aspect which could be argued 
about relates to the selection and re- 
moval of measurements from the 
screen. As presented, you can select 
up to four of the 21 possible measure- 
ments on the screen. If you want to 
select an additional measurement, the 
TDS 320 flashes up a message which 
states that only four are allowed. You 
then have to clear that message, push 
the “Measure” button again to bring 
up the measure menu and then push 
“Remove Measurement”. You then 
have the option of removing any or all 
of the existing four measurements 
after which you can select another 
measurement. 

On other brands of digital scopes, 
the measurements are displayed on 
the screen in a FIFO (first in, first out) 
scheme; ie, the first measurement in 
is the first to disappear off screen as 
you select more measurements. That 
has the beauty of simplicity but it can 
mean quite a few button presses to 
display the particular set of measure- 
ments you want. 


Cursors 


As well as the automatic measure- 
ments noted above, you can also per- 





form volts and time related measure- 
ments using moveable vertical and 
horizontal cursors. You can then meas- 
ure absolute volts, delta volts, fre- 
quency and time difference. | 


Performance 


All of the foregoing has focused on 
the user features of the TDS 320 with- 
out really mentioning its overall per- 
formance. It really does have quite 
remarkable performance with 500 
megasample/second sampling rate, 
giving a true 100MHz bandwidth even 
for “single shot” mode. And the high 
rate of sampling means that it is tops 
at catching glitches which are un- 
detectable on other scopes. It can de- 
tect glitches a short as 10 nanosec- 
onds at all timebase settings between 
25us/div and 2.5 seconds/div. 

That’s pretty amazing stuff and is 
indicative of a level of performance 
that was unthinkable in instruments 
in this price range before the TDS 320 
was released just a couple of months 
ago. 

Excellent manuals are provided 
with the TDS 320 although most us- 
ers should seldom need to refer to 
them. There is a large spiral bound 
instruction manual, a 4-page reference 
manual showing the menu maps and 
controls, a 72-page spiral bound 
manual entitled “Basic Concepts” 
which would be an excellent source 
for anyone learning about scopes and 
finally, a 3-ring binder programming 
manual which allows you to fully ex- 
ploit the GPIB and parallel printer 
interfaces of the TDS 320 if you pur- 
chase that option. 

Perhaps I should make some com- 
ments about the optional GPIB and 
printer interfaces. As with most other 
scope manufacturers, Tektronix makes 
the TDS 320 available without any 
interfaces but to my mind, buying an 
instrument such as this without the 
interfaces means that you are not get- 
ting the full benefit of the product. 
We had only a few days with the 
review instrument and it did not have 
any interfaces on it as it was an ad- 
vance sample. 

Another option which could be very 
useful is a thermal printer mounted 
in a pouch on top of the scope. 


Points for improvement 


Any complex product such as this 
always has facets which could be im- 
proved and, in fact, Tektronix has a 











policy of continuous upgrades. With 
this in mind, there are some points 
which could be improved. Perhaps 
the most noticeable is the fan which 
is quite noisy. I mentioned this to the 
Tektronix sales staff and they assured 
me that this aspect would definitely 
be improved. 

So much for the hardware. All the 
other points of note relate to the soft- 
ware and could probably be easily 
modified. For example, when you se- 
lect the “Fine Scale” option for verti- 
cal sensitivity, it would be more logi- 
cal if the gain was then continuously 
varied by the Volts/Div knob than by 
the general purpose knob at the top of 
the control panel. A probe menu 
would be useful too, so that non- 
Tektronix probes can be used. This 
could be a subset of the “Coupling” 
menu. 

Finally, when you have selected an 
option which involves the general 
purpose knob, a knob symbol appears 
in the top righthand corner of the 
screen, as already noted. However, as 
soon as you touch the knob, the sym- 
bol disappears even though you can 
still use the knob while ever the same 
menu is displayed on screen. In this 
reviewer’s opinion, the knob symbol 
should remain on screen while ever 
the facility is available. 

Tektronix has a policy of continu- 
ously upgrading the internal software 
of their scopes so maybe some or all 
of these quibbles will be addressed in 
the near future. 


Conclusion 


To conclude, the Tektronix TDS 320 
is high-performance scope which is 
deceptively easy to use. In some ways, 
its ease of use conceals the power of 
the instrument. This is a paradox that 
comes about because in the past high 
performance instruments of any type 
have generally not been easy to use. 
We should also emphasise that space 
limitations and the brief time we had 
the sample scope meant that we have 
not been able to cover the full range of 
features. 

The price of the Tektronix TDS 320 
is $4395 plus sales tax, while Option 
14 (the GPIB and Centronics printer 
interface) is $774 plus tax. 

For further information on the TDS 
320 and other digital scopes in the 
range, contact Tektronix Australia Pty 
Ltd, 80 Waterloo Road, North Ryde, 
NSW 2113. Phone (02) 888 7066. SC 
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Lesson 1 





Programming the Motorola 





68HC705C8 microcontroller 


Following our series on the MAL-4 Microcon- 

troller Aid for Learning, we now present a series 
of lessons on programming its central device: the 
MC68HC705C8 microcontroller. If you’ve always 


wanted to learn about microcontrollers, this 
series will give you a good grounding. 


By BARRY ROZEMA 


Welcome to the fascinating world 
of microprocessors and microcon- 
trollers. Over the next few months, 
we will be showing you how to pro- 
‘gram the Motorola MC68HC705C8 sin- 
gle chip microcontroller. This micro- 
controller unit (MCU) is a member of 
the large 6805 family and the lessons 
will be based on its internal architec- 
ture and instructions set. We will be 
using the MAL-4 Microcontroller Aid 
for Learning for the practical parts of 
the lessons (see SILICON CHIP — Nov- 
Dec. 1992 & Feb. 1993). 


Fig.1: this diagram is called 
a “programming model” & 
shows the various internal 
registers of the 68HC705C8 
microcontroller. 
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The lessons are aimed at everyone 
from keen beginners to those with 
some programming experience but 
who need to refresh their knowledge 
of microcontrollers. However, to get 
the most from the lessons, you should 
at least have a reasonable grounding 
in digital electronics. 

Each lesson will consist of: 

e Theory. 
e Practical program examples. 
e Things to do between lessons. 
e A new program to try. 
Note, however, that the lessons will 
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be specific to the MC68HC705C8 
microcontroller and its associated 
hardware. It will also be necessary for 
you to do some further reading after 
completing each lesson. 

As you are probably aware, when it 
comes to electronics, you can never 
have too many text and reference 
books. The microcontroller area is no 
exception. 

There have been many good text 
books written about microprocessors, 
most of which have been written for 
specific devices. Unfortunately, I have 
not seen any based on the 6805 family 
to date. However, any microprocessor » 
text written around an 8-bit Motorola 
processor or 6502 processor may suf- 
fice; eg, Microprocessors & Microcom- 
puters, The 6800 Family or The 6502 
Family, by Ronald J. Tocci & Lester P. 
Laskowski (Prentice-Hall). 

A good digital text book will also be © 
of value; eg, Digital Systems, Princi- 
ples & Applications, by Ronald J. Tocci 
(Prentice-Hall). 

You will also need the MAL-4 Op- 
eration and Construction Manual, plus 
two publications from Motorola: 

(1) Microprocessor, Microcontroller & 
Peripheral Data, Volumes 1 & 2. 

(2) MC68HC705C8 8-Bit Microcon- 
troller Unit. Technical Summary. BR- 
594/D Motorola. 


Hardware 


To carry out the practical aspects of 
the course, you will require a MAL-4 
Microcontroller Aid for Learning with 
a power supply and loudspeaker. You 
should be well read with regard to the 
MAL-4 operations manual and you 
should be able to load programs and 
run them. 


Programming concepts 


All microprocessors and microcon- 
trollers, from those used in main- 





frames to the simplest MCUs, must be 
capable of running a “program”. A 
program is simply a list of instruc- 
tions that are to be carried out (ex- 
ecuted) in a given order. All micro- 
controllers run in “machine code”, 
although this is usually hidden from 
us by what are called “higher level 
languages”. Some typical higher level 
languages include Pascal, Forth, Ba- 
sic, DOS and Windows. Even the hum- 
ble word processor can be regarded as 
a higher level language. 

The level of instructions in a given 
application depends on the power of 
the processor. For example, an adult 
human can easily understand and 
carry out an instruction “go to the 
shop and get some milk please”. No 
other information would be neces- 
sary. But if you wanted a child to 
perform the same task, you would 
have to give the correct change for the 
milk, instruct him on how to cross the 
road safely, and provide other infor- 
mation that would not be necessary 
with an adult. 

Now try to give the same task to a 
robot. You would have to give every 
detail of the job. For example, you 
would have to tell the robot how and 
when to lift its legs, how to maintain 
its balance and how to get out of the 
door — and that’s before you even tell 
it how to successfully find its way to 
the shop. In fact, the task is probably 
impossible given today’s level of ro- 
bot development. | 


Machine code 


All microcontrollers are similar in 
the way they are programmed. You 
cannot say “go and get the milk 


please”. Instead, you have to lay out » 


each step in machine code form. 

Machine code — also called op-code 
(for operation code) — is issued in 
binary form and is simply an instruc- 
tion code for a given machine or 
microprocessor. In the case of the 8- 
bit MC68HC705C8 microcontroller, it 
takes the form of an 8-bit binary code. 
To make it easy for us, this binary 
code is hidden in the form of other 
numbering formats, such as octal, 
hexadecimal or decimal. 

In most cases, the hexadecimal for- 
mat is used for programming and this 
also applies to the MAL-4. But what 
ever the programming format used, 
the processor still works in binary. 
Hexadecimal numbers in these les- 
sons will have a “$” sign in front of 


them; eg, $1234, $EA, $1FFE. 

If we wanted a program larger than 
say 10 bytes, it would be very difficult 
to write in either binary or hexadeci- 
mal format. That’s because we are not 
very good at remembering numbers 
and because we find it hard to relate 
hexadecimal numbers to events. Al- 
though the microprocessor under- 
stands binary instructions, we need 
to program in “plain” language. 

For example, to load an accumula- 
tor we could use the instruction “Load 
Accumulator”, or other instructions 





Fig.2: this flowchart shows an 
MCU counting down to zero. 
Symbols 1 & 5 are terminators, 
symbols 2 & 3 are process blocks, 
& symbol 4 is a decision block. 


like “Store Accumulator” and “Or 
Accumulator”. This is how the in- 
structions are written for the human 
side of the program, though in a short- 
ened form called “mnemonics” (pro- 


~nounced nu-mon-ics). The last three 


instructions in mnemonic form would 
look like this: 
LoaD Accumulator - LDA 
STore Accumulator - STA 
OR Accumulator - ORA 
To write a program using mnemon- 
ics, the programmer first thinks of the 
instruction in plain language. He then 
finds the correct mnemonic and looks 
up the applicable binary machine code 
(usually given in hexadecimal). The 
MC68HC705C8 has 62 of these mne- 
monic instructions — see p.28 of the 
MC68HC705C8 Technical Summary. 
A typical microprocessor program 
consists of a series of mnemonic in- 


structions which are then converted 
into hexadecimal op-code. This code 
is stored in the memory and the MCU 
then “runs” the program. 


Programming model 


In order to program the 
MC68HC705C8, we need to find out 
what internal registers are available. 
Fig.1 shows the details for this de- 
vice. This diagram is called the “pro- — 
gramming model” (all microproces- 
sors have one) and it enables the pro- 
grammer to best utilise the CPU. A 
brief explanation of the registers in 
the MC68HC705C8 follows. 


Accumulator 


The accumulator is the workhorse 
of the CPU. Some microprocessors 
have more than one accumulator but 
the 6805 only has one. A better name 
for the accumulator would be “gen- 
eral purpose, do-almost-everything 
register”. 

Like the MCU, the accumulator is 
eight bits wide. Its contents can be 
loaded from memory or stored in 
memory. We can add, subtract and 
multiply with it; perform logical func- 
tions (AND, OR, NOT & XOR) with it; 
shift it right or left; rotate it right or 
left; increment or decrement it; and 
negate it (2s complement). 

To understand how the accumula- 
tor is used, picture yourself at the 
kitchen sink washing dishes. With one 
hand you grab a dirty plate and place 
it in the sink. You wash it. With your 
other hand, you then take the clean 
plate out of the sink and place it on 
the dish rack to dry. 

This process is analogous to the 
way in which we use the accumulator 
— for example, to take data from the 
input port and place it on the output 
port. To do this, we must first LOAD 
the accumulator from the input port, 
then STORE the accumulator at the 
output port. 

Going back to our analogy, when 
washing up, we can not send the dirty 
plate directly to the dish rack — we 
must handle it and wash it up. A 
similar situation applies to data — it 
must be “handled” by the accumula- 
tor. The 6805 family has no instruc- 
tion to direct data around the memory; 
eg, from output to input. 


Index register 


The index register operates in a 
similar manner to the accumulator. 
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_ Table 1: Noise 1 Laser/Spaceship Sound Generator Program 





Like the accumulator, it is an 8-bit 
register but it can not do all the arith- 
metic and logic operations that the 
accumulator can do. However, the in- 
dex register can perform a very pow- 
erful form of programming called in- 
dexed addressing, whereby it is used 
to point to individual memory loca- 
tions. 


Stack pointer 


This 6-bit register is used by the 
CPU itself. The stack pointer points to 


a RAM location where the CPU can | 


store or load data. The stack pointer 
moves down to store new data or 
moves up to load old data. In this 
respect, it functions like a FILO (First 
In Last Out) register. The stack pointer 
memory range is $00FF-$00CO. 


Program counter 


The program counter is a 13-bit reg- 


ister that keeps track of a program’s 
location in memory. When we start a 
program from a given memory loca- 
tion, the program counter must be 
loaded with the start location. As the 
program progresses through memory, 
the program counter keeps track of 
the location. If the program has to 
jump or branch to another memory 
location, this is achieved by changing 
the program counter. The 13 bits of 
the register give an addressing range 
of 8Kb ($0000-$1F FF). 


Condition code register 
The condition code register (some- 
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Fig.3: this is the flowchart for 
the laser/spaceship sound 
program listed in Table 1. 


times called the flag register) is a 5-bit 
register. This register tells us what 
happened in the ALU (arithmetic logic 
unit) on the previous instruction(s). If 
we use conditional branching, the 
CPU looks at the flags in this register 





to decide if it should branch. A de- 
tailed look at each instruction will 
show how and which flag is affected. 


Flowcharts 


The old saying “a picture is worth a 
thousand words” is very true, espe- 
cially when we are programming 
MCUs. The “picture” that program- 
mers use is called a flow chart. A flow 
chart consists of symbols “strung” to- 
gether, usually stacked vertically from 
top to bottom. Each symbol indicates 
a particular function, either carrying 
out an instruction or making a deci- 
sion. 3 

For example, the flowchart in Fig.2 
shows an MCU counting down to zero. 
This could be used to give a time 
delay. Symbols 1 and 5 are termina- 
tors — they indicate the start and fin- 
ish of a program (or part of a pro- 
gram). Symbols 2 and 3 are process 
blocks and indicate a process or op- 
eration. 

Symbol 4 is a decision symbol. It 
has one input and two outputs. One 
output is for a result that is true, while 
the other is for a result that is untrue. 
The result from a decision is binary; 
ie, true/false, yes/no or zero/one. 

The best way to study a flow chart 
is to follow it with your finger in the 
direction of the arrows until you come 
out at the end. Although there are 
many flow chart symbols, we will 
only use five basic types during this 
course. 


Subjects to study 


Following is a list of things to study 
before next month’s lesson, listed in 
order of importance: 

(1.) Microprocessor fundamentals: 
basic operation; block diagrams; cen- 
tral processing unit (CPU) 

(2.) Numbering systems: binary to 
hexadecimal to decimal 

(3.) Motorola MC68HC705C8 8-Bit 
MCU Technical Summary; pages 1- 
11, 28-31. 


Sample program 

Finally, Table 1 list a simple pro- 
gram that generates laser/spaceship 
sounds using the MAL-4. Try enter- 
ing the program as set out in the in- 
struction manual and be sure to en- 
able PORT A by turning DIP SW2 7 (E) 
on. 
The program is loaded from RAM 
location $0030 and the DIP switch on 
PORT A changes the sound. Sc 
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Tektronix TDS 320, 1OOMHz 
DIGITAL REAL TIME OSCILLOSCOPE 


The TDS 320 also offers the usual 
DSO benefits such as optional 
waveform hard copy and 
communications interfaces. The 

3 year warranty continues the high 
standard set by other TDS scopes. 
At a price of $4395*, you can afford 
to own one and see what you have 
been missing. 


i 4 *Price does not include sales tax 
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THE ISD1016 


Using new techniques, Information Storage 
Devices in the US has designed a 16-second 
voice recorder on a single chip. It stores an 
analog signal directly in an internal EEPROM, 
making battery back-up redundant. 


By DARREN YATES 


During the last few years, quite a lot 
has happened to the way we record 
and store sound. In addition to the 
new hifi digital tape formats, digital 
recorder ICs have also slowly begun 
to take off as their advantages in cer- 
tain applications are recognised. 

The obvious advantage is that dig- 
ital recorder ICs have no moving parts. 
The motors, gears, heads and tape of 
the conventional machines are re- 
placed with clock oscillators, A/D 
converters and dynamic RAM 
(DRAM). Result — greater reliability 
and much reduced power consump- 
tion. 

However, at this stage, solid state 
recorders cannot compete with tape 
machines (either analog or digital) in 
terms of sound quality or recording 
length. For example, it would require 
one 256K x 8 DRAM chip for every 
second of CD quality stereo sound. 
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That said, the solid state devices 
have real benefits in applications 
where you only need voice quality 
recordings. 


Digital storage 


The digital storage technique uses 
A/D converters to sample the audio 
waveform and the resulting binary 
numbers, representing the sampled 
values, are then stored away in 
DRAMs. Similar A/D converter tech- 
niques are used in CDs and digital 
audio tape recorders, except of course 
the storage medium differs. 

When the audio is to be recovered, 
the binary numbers are fed into a dig- 
ital-to-analog converter (DAC) and the 
output filtered to recover the original 
waveform. But although dynamic 
RAMs are cheap, fast and easily avail- 
able, they do have a few bugbears. 

First, they are power hungry so you 





Fig.1: block diagram of the ISD1000A chip family. The devices store the audio 
signal in an internal EEPROM that retains memory when the power is switched 
off. Other features include cascading & multiple message address options. 
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VOICE RECORDER IC 


can forget about long battery life in 
portable devices. Second, the memory 
is volatile — if the power is removed, 
the recording is lost. 


The EEPROM advantage 


That’s where we come to the 
ISD1016A Single Chip Voice Record/ 
Playback device from Information 
Storage Devices. Released in early 
1992, this IC differs from other solid- 
state devices in that it stores the sam- 
pled waveform in analog form. And 
instead of storing the data in volatile 
dynamic RAM, it stores it in a non- 
volatile EEPROM (Electrically Erasable 
Programmable Read-Only Memory) 
that’s built right into the chip. 

The main advantages of this tech- 
nique are better sound quality and the 
fact that the recording is retained in 
memory even when the power is 
turned off. And because the informa- 
tion is stored in the EEPROM in analog 
form, there’s no need for A/D and D/A 
converters. 

Actually, the ISD1016A is just one 
of three voice recorder chips from In- 
formation Storage Devices. The other 
two devices are the ISD1012A and the 
ISD1020A and these have recording/ 
playback durations of 12 seconds and 
20 seconds respectively. 


Block diagram 


Let’s take a closer look at how the 
ISD1016A IC works -— see Fig.1. This 
device combines both digital and ana- 
log electronics on the one chip, as 
well as a 128,000-cell EEPROM array — 
enough for 16 seconds of telephone- 
qua.ity audio. It comes in a 28-pin 
DIL or PLCC package and runs off a5V 


‘Tail. 


Starting at the input, audio can be 
fed in from either a dynamic or elec- 
tret microphone to a preamplifier 
stage, or it can come from a line level 
output; eg, from a CD player or tape 
deck. The gain of the microphone pre- 
amplifier is controlled by an automat- 





ic gain control (AGC) circuit. This 
makes recording an easy task, as there 
are no recording levels to set. 

The preamplifier output is coupled 


into the main input amplifier (via the _ 


ANA OUT & ANA IN terminals) and 
this in turn drives an anti-aliasing 
filter. This filter is a hefty 5th order 
Chebychev design which cuts all fre- 
quencies above approximately 40% 
of the sampling frequency. This is 
done to eliminate any mixing effects 
between the input frequency and the 
sampling frequency. 
_ Inthis IC, the sampling rate is 8kHz 
and the audio frequency cutoff point 
is 3.4kHz. Following the filter, the 
audio signal is sampled and stored in 
the 128K cell EEPROM. This is where 
the new technology is involved. 

Because analog techniques are used, 
the information storage density is eight 
times that of a conventional digital 
system. This eliminates the need to 
use data compression or fancy algo- 
rithms to get the physical size down. 

What happens is that each cell forms 
part of a closed loop which includes a 
comparator. A sample-and-hold cir- 
cuit applies the analog voltage to be 
stored to one input of the comparator. 
The other input is connected to the 
cell itself. The cell is then “pumped 
up” using programming pulses until 
its voltage is the same as the analog 
voltage from the sample-and-hold cir- 
cuit. When the two voltages are equal, 
the comparator shuts down the pro- 
gramming pulses. 

The magnitude of these program- 
ming pulses sets the resolution and 
hence the clarity of the recording. In 
the ISD1016A, there are approxi- 
mately 256 levels and this translates 
into 8-bit resolution. 

In operation, it takes a fair amount 
of time to store a sample in the EEPROM 
array — about 10 milliseconds, in fact. 
And since we are taking a sample 
every 1295 microseconds, we must ei- 
ther lose some information or find 
some way of temporarily storing it. 

To overcome this problem, the 
ISD1016A has two rows of 80 sample 
and hold circuits. One row records 
the input in real time in serial mode, 
while the other row is connected in 
parallel to program multiple cells in 
the EEPROM simultaneously. By us- 
ing this arrangement, the IC can sam- 
ple every 125ps and still take 10ms to 
program the multiple EEPROM cells 
without losing data. 





TABLE 1: PIN FUNCTIONS | 





An internal clock provides the tim- 
ing signals for the sample and hold 
circuits. This clock is accurate to +2 % 
over the specified temperature and 
voltage range to ensure good speech 
fidelity. If greater accuracy is required, 
the chip can be externally clocked via 
its test (CLK) pin. 


Playback 


During playback, the signal is 
clocked out of the EEPROM array and 
passed through a smoothing filter. This 
filter removes the sampling frequency 
content of the signal and drives a 
multiplexer stage, which selects ei- 
ther the output from the EEPROM ar- 
ray or signal fed in from an auxiliary 
input. From there, the signal is fed to 
an audio amplifier which can provide 
50mW into a 16-ohm load. An 8-ohm 
loudspeaker can also be used, pro- 
vided a 10Q resistor is installed in 
series with one of the output leads. 


Multiple message options 


One useful feature of the chip is its 
ability to play back one of many indi- 
vidual message stored in the EEPROM, 


or to repeat a message continuously 


or at set intervals. 


The 128,000 cells in the EEPROM 
are arranged into 160 rows of 800, 
each row corresponding to 0.1s of stor- 
age. Each row can be individually 
addressed as a starting point, allow- 
ing the device to broken up into 160 
separate “phrases”. | 

The starting address of a recording 
is set by applying an 8-bit code to 
external address pins AO-A7. When 
the recording is stopped, an End-Of- 
Message (EOM) marker is inserted to 
mark the end of the message. Play- 
back can then be initiated from the 
relevant addressed location and con- 
tinues until the EOM marker is en- 
countered. : 

In practice, this means that several 
short messages (or even single words) 
could be stored in the chip and 
accessed at will. The device could 
therefore be used to play back single 
word instructions in response to user 
inputs, or even to construct entire 
phrases under software control. 

For example, the device could be 
used to provide voice annotation in 
test equipment, microwave ovens, 
vending machines and toys, to name 
just a few applications. 


Longer recordings 


One problem with DRAM designs 
is that the main sound chip can only 
address so much RAM — usually 1MB 
at most — and this severely limits the 
maximum recording time. However, 
unlike its digital counterparts, the 
ISD10XX series overcomes this prob- 
lem by providing a simple cascading 
facility to obtain longer recording 
times. Cascading four ISD1016 de- 
vices, for example, will give up to 64 
seconds of speech, while 10 devices 
will provide a recording time of 2 
minutes 40 seconds. 

Finally, the ISD1016 also has a 
number of control inputs which can 
be programmed using external 
switches or logic circuitry (eg, a micro- 
controller). These include chip en- 
able (CE-bar), playback/record (P/R- 
bar) and power down (PD). Pulling 
the PD pin high when the unit is not 
recording or playing back switches 
the unit into a low-power standby 
mode to reduce the operating current 
from 25mA @ 5VDC to less than 1p1A. 

Further information on the ISD- 
1016A voice recorder IC is available 
from R & D Electronics, PO Box 179, 
Springvale, 3171. Phone (03) 558 0444 
or (02) 712 3855. — SC 
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ALTRONIC 


COMPONENTS 


Using an alphanumeric LCD display board 
is not as hard as you may have thought. 
This kit is certainly the easiest way of learn- 
ing about these devices. It con- 

nects straight up to 
your printer port 
of your P.C. N.B. 
requires soft- 
ware. 


K 2825 $39 


K 2826 5.25" PC Software Disk 
K 2827 3.5" PC Software Disk 


Great Kit 
for Your PC 


$14 


‘Add Some Life To 
Your Next Party: 


Le 
(AEM July ’85) 
Designed by 
Australian 
Electronics Monthly. Flashes in time to your 
music. Will also work as normal strobe. 
Exclusively customised by Altronics into our 
H 0480 Instrument Case, making construc- 
tion a breeze and improving stability, safety 
and overall appearance. Includes silk 
screened panel. Two tube option available 
which boosts lighting output. 


K 5790 Strobe Kit NORMALLY $79- 


This Month Only $70: 
K 5795 Two Tube Option $16.50 


We havea 

quantity 

of discon- 

tinued 

amplifier 

modules 

which we 

need to 

clear to 

make way for new stock. Both modules 
come complete with all components (exclud- 
ing power supply) to build high power 
amps. Includes heatsink and heatsink 
bracket. Not available from Altronic Dealers. 


K 5140 100W into 4 ohms, a 
NORMALLY $69 This Month $50: 


K 5150 150W into 4 ohms 00 
NORMALLY $99 This Month $69: 


PHONE ORDER - FREECALL 008 





e Jet Express 


AUSTRALIA 
WIDE 


Our customers throughout Australia are constantly amazed of our efficiency 
and quality products. With services like a minimum 6 month warranty on all 
products, overnight jet courier service (to capital cities and suburbs) and the 
recent installation of a computerised mail order system, ALTRONICS is 
setting standards for others to follow. I invite you to try our fast mail-order 
service. Just phone your order on 008 999 007 by 4.00pm EST and in most 
cases we can deliver to your door step the next working day! 


Regards Jack O'Donnell | 


Most amplifier modules requires a much 
higher voltage than just 12 volts to operate 
in a car. Enter this kit. This kits input is 12 
volts but its output is + /- 35V to 50V at 1.15 
amps. This can be used 

to run 2 x 50W 

modules or 1 x 

100W module. 

Great for building 

sub woofers etc. 


K 4100 $139 


If you design, service, or experi- 
ment with audio equipment, this 
new instrument will fill a gap in 
your range of test gear. It can 
measure distortion levels down to 
less than 0.01% at spot frequencies 
of 100Hz, 1KHz and 10KHz, as 
well as providing a built-in low 
distortion oscillator and AC milli- 
voltmeter. Best of all, it costs a 
fraction of commercial equivalents! 


K 2542 $13 ie 


SC May '93. Do you have problems with 
nicads that are not performing to their maxi- 
mum capacity because of ‘memory’ prob- 
lems. This low cost discharger 

will correctly discharge 

any size single nicad 

cell so that it can be 

recharged to full 

capacity. Supplied 

with a single AA holder. 


K 1642 $2 Yai 


Simply plug in 
your amplifier 
the CD, tuner, 
tape deck etc. 
and each time 
you turn on the | 
amp all the oth- 
ers automatically power up. Also great for 
computers and printers or videos and TV 


K 6070 $59 


AOI 


SC April '93. With the wide dynamic range of 
today's CD’s and CD players, it is all too easy 
to over drive your valuable 

speaker system 

without being 

aware that any- 

thing is a 

miss. By using 

this low cost pro- 

ject, you can monitor power levels from 200 
mW to 100 W RMS using a - 

LED Bargraph display. 


K 5415 $24 


SC May fr 
'93. Do 
you 
havea 
noise 
pollu- 
tion of : one 
the canine variety? Then bark back with this 
great kit. Simple push button operation 
emits a harmless 20kHz signal (beyond 
human hearing) which irritates the dog and 
in most cases takes out the temp- 

tation for barking. 


K 1165 $59 


top that annoying 
Midnight Bark 


This fantastic new amp has all the fea- 
tures of commercial units costing 
hundreds of dollars more. Using TIP 
142/147 transistors it is capable of 
producing a total of 47 Watts per 
channel RMS into 8 ohms. Features 6 
inputs, bass, treble and balance con- 
trols, headphone jack, tone deafeat 


switch etc etc. Incorporates polyswitch protection. 


EA April '93. 

This amazing 

high perfor- 

mance 1GHz frequency meter features an 
incredibly accurate 7 digit LED display, 2 
BNC inputs 0-50MHz and 50MHz-1GHz) 
and 4input ranges (2MHz, 20MHz, 50MHz 
and 1GHz). An absolute must for the serious 
hobbyist and technician. 


K 2517 $145” 


EA Feb '93. This frequency counter kit offers 
high per- 

formance 

with out a 

high price 

tag. 

Features 

include an 

accurate 4 

digit LED ) 

display, 5 ranges (10kHz, 100kHz, 1MHz, 
10MHz, 50MHz) and a BNC input connec- 
tor a 


K _ $89 /y “lj 


This design of an elec- 
tronic meg-ohm meter | 
features a dual voltage 
of 500 and 1000V with 

a large scale meter. It 
can resolve resistance 
from 1M to 200M ohm 
which is ideal for insu- 
lation testing. 


K 2555 NORMALLY $79 
This Month Only $75 


K 5045 $299 


999 007 








WIDE 


Protect your Home or Business from 
Intruders With One of These “State of the 
Art” Burglar Alarm Security Systems 


Economy 3 Sector 





SO) FO as Be 


12V Lead Acid 
Backup Batteries 


Premium 









































Slider 
Pots 


Hurry limited stock. 
50kQ. Ideal for replacement or 


Gell Cell 
Charger 


Charging current 300mA at 
12V. 
























Alar m Panel new mixers, amps etc. Includes grade long : 

Features: O l $7.00 red and life. Sealed | 

¢ 3 Independent Protection Sectors * All R 2090 UT y ae : i eo 

Sectors are Compatible with N.O. and N.C. colour ag ea 

Switches @ All Sectors are Sealed with End of Dual Gang Pots coded eee 

Line Resistors ¢ Adjustable Timers for Entry These dual gang, 100kQ logarith- apace nl ae itis 
minals for security 





Delay and Siren Duration ¢ Built-in Siren 
Driver * Output Relay is Selectable for ‘Latch’ 
or ‘Timing’ Operation ¢ Remote Arming and Disarming Control 
Possible ¢ Remote and Local Alarm Status Indication * Key operated 
arm and disarm * Requires 16 Volts AC M 9025 Plugpack, and Battery 
Backup S 5065-7 (Not Supplied) 


S 5480 Normally $159, 


This Month Only $147” 


Aviation Headset 


It was not to long ago when spend- 
ing $450.00 on an Aviation Headset 
was not uncommon. Altronics 
changed all that when we released 
our C 9070 Aviation Headset for under $189.00. Now 
with the edition of the flexible boom unit and helicopter 
version (fitted with a Nato plug) our headsets have gone 
from strength to strength. Add to this enhanced micro- 
phone, improved lead shielding and headband comfort 
these headsets must be the best value for money in 
Australia! 


C 9070 Standard Model $189 


C 9073 New Flexible Boom Model $225” 











mic pots include a centre notch 
making them ideal for balance, 
tone controls etc. Stocks limited. 


nly $70 


easy connection to most gel 
cell batteries. 
Ideally Suits Lead Acid 
Batteries Opposite 


M 8020 Si2” 


ieronic Dealers ‘Alphanumeric Dot 
Matrix LCD Module 


This compact LCD module has 96 inbuilt 
ASCII characters and 92 special letters which 
can be displayed on a 16 character by 2 line 
screen. The module will hold the current input 
on the display using its own built in memory, thus making it very easy to drive. Some possi- 
ble applications could be within fax machines, measuring instruments, telephone applica- 


tions or any other area where machine user feedback is required. 
.00 j 
Z 7299 $35 This Module can be Programmed for 
$ 56” Personalised Messages 
Z 7309 Backlit Model N.B. Requires Micro-Processor D 


Digital Multimeter & 
LCR Meter 


This digital meter 
tests in addition to 
standard multimeter 
ranges, capacitance 
and inductance, 
enabling you to test a 
wide variety of com- 
ponents. 
Indispensable for the 
design engineer, 
technician and enthu 
siast alike. 


Q 1062 $149” 


alarm panels. Dimensions listed in mm and 
height does not include connection tabs. 

S$ 50651.2AH $29.95 42W 50H 96L 
S50673AH $44.95 67W 60H 132L 
S50694AH $49.95 68W 100H 90L 
S$ 50706.5AH $54.95 65W 100H 90L 



































f Ideal for Homes & Smal 
Commercial Premises} 















1900's Sold Across 
Australia - Includes 2 


Year Warranty! 

















































Universal 
Multimeter 
Carry Case 
QO 1052 

























C 9072 New Helicopter Model $249” 


Aviation Push-to-Talk Switches 


Includes quality velcro strap and simple push-button operation. 


C 9090 $29" 


Weather Proof 
Sound Monitors 
and Sound 
Columns 


















Free With Each 




























Ideal for Hi-Fi extension, surround : 

sound or outdoor use. ; Includes Carry Multimeter Ordered 
Features: * Rugged extruded alumini- Case ; this Month 

um construction ¢ Superb black or Us on mene a 

















white industrial grade powder coat 
paint finish * Engineer designed in 
Australia * Excellent reproduction ¢ 
Superior to imports - yet a fraction of 
the price ¢ All exterior fixings marine grade stainless steel ¢ 
Speaker cones treated with special formula to repel moisture 


16 ohm 10 Watt 8 ohm 20 Watt 


C 0938 White $11 i each C 0944 White $149 each 


C 0940 Black $220” per pair C 0943 Black $280” per pair 


24 Range 
Digital 
Multimeter 
With Frequency 
Measurement and 
Capacitance Meter. 
Includes frequency and 
capacitance ranges. Wit 
the addition of a built in 
logic probe and screen 
hold button it would 
have to one of the most 


24 Range Digital 
Multimeter 


Features 1% Accuracy 
and Massive 20A 
Current Check. 3.5 
digit. Ranges include 
AC & DC voltage, AC 
& DC current, resis- 
tance, diode check, 
transistor check etc. 
this meter would have 
to be one of the best 







































































Cut and Clinch Tool |Plug Packs 








@ SLNHNOdWOO 














A neat tool which cuts, clinches and bur- Our range of adaptors are hie aa (once useful DMM’s available today. 
nishes component legs in one stroke. This each fitted with a 1.8M ; 00 
' ° ag available today. Q 1035 169 
action holds the component in place for sol-_ | lead, in line socket and 00 
dering allowing a quicker and easier solder M 9014 2.5mm DC con- Q 1030 $99: Q 1040 Protective Holster to Suit $15.95 
joint. Burnish action improves solder wet- nector (different adaptor Q 1040 Protective Holster to Suit $15.95 
ting. Lightweight and comfortable. Rugged plugs available as below). New 
aluminium body. Durable mechanism. not Simple polarity setting. 
available from Altronic Resellers. All energy authority ° ee ee 
approved. Auto Ranging 3.75 Digit Digital 
PP 7 
Cat. Output Max. Multimeter 
No. Voltage(s) Current Price 
M 9000 3,4.5,6,7.5,9,12DC 300mA $19.95 Triple LCD Display Includes 2 Digital & 1 Bar Graph. 
M 9002 WV DC 300mA $15.95 | This incredible multimeter would have to be one of the most com- 
M 9004 9V DC 300mA $15.95 | Prehensive on the market today. It is capable of doing all the normal 
M 9005 6,9, 12V DC 500mA =‘ $22.50 voltage, current and resistance readings, as well as capacitance, fre- 
M 9022 12V DC 1A $24.95 | quency, minimum and maximum sampling, relating measurements, 
M 9027 16V AC 15 Amp $29.95 storing previous readings, limit setting, signal transistor gain check- 
; ing and is full auto-ranging. 
T 2800 NORMALLY $35" Adaptor Plugs to Suit NS 
y M 9013 2.1mm DC Plug $1.95 $199” New From 
50 Q 1038 
This Month Only $17 M 9014 2.5mm DC Plug $1.95 INNO) Gs 


Q 1040 Protective Holster to Suit $15.95 












M 9015 3.5mm DC Plug $1.95 


-PHONE ORDER - FREECALL 008 999 007 
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This fantastic tuner is the 
ideal add-on to any sound 
system. Can be used for 


and FM IF section ¢ Phase-lock loop (PLL) IC for FM multiplex stage 
.00 
A 2210 NORMALLY $229 This Month Only $199 













By Mike Tooley. For those | 
people interested in moving | 
into the World of Digital 
Electronics, this book is an 
excellent introduction. It 
offers nine digital test pro- 
jects to build which can be 
constructed on veroboard. 
As well as containing a 
range of CMOS and TTL 

| data including some pinouts. Suitable for 
enthusiasts and students alike. 


B 2260 916° 


) e 





This is a great introduction — 
to digital electronics with 
12 electronic projects to 
build and experiment with 
From huge security to 
instrumentation and ‘fun’ 
projects as well. All bat- 
tery power full construc- 
tional details given. 


B 2280 $1 pee 
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By RA Penfold. Make your 
own guitar effect pedals 
from commonly available 





We have a quantity of 4BA 
spacers and screws to suit. 
Not much use sepa- 





















rately but a Value! : component. Ideal for both 
together very Amazing those who are experienced 
useful. Each . 


and beginners alike. It’s a collection of “16 
guitar and general purpose effect units. Each 
project has an introduction, a circuit diagram 
and complete instructions. 


B 2230 $21°° 






pack contains 100 25mm spacers and 200 
10mm screws to suit. Very cheap hardware. 
Sorry not available from Altronic dealers. 


Only $10 per pack 









The use of heavy duty heatsinks as rack case sides 
now allows a myriad of amplifiers, power sup- 

plies, battery chargers etc, to be built in an “Off the 
Shelf” rack case. For very high heat dissipation this | 
design allows the simple fitting of computer type 
fans to inside back of rear panel, adjacent to each 
respective heatsink. : © Uses Altronics ah S Se 
H 0590 Heatsinks ¢ Full Size 3 Unit Front Panel (480mm x 132mm x 3mm) ¢ 1.0mm Steel 
Base, with Ventilation Slots ¢ 1.0mm Steel Top Cover, with Ventilation Slots ¢ Internal 

Dimensions: 125mm x 370mm x 250mm ¢ External Dimensions: 130mm x 440mm x 252mm 


H 0417 Natural Anodised Aluminium Front Panel Both 
H 0418 Black Anodised Aluminium Front Panel N ormally $129, This Month $110 














_ 174 Roe St. Perth W.A. 6000 : 
Phone (09) 328 1599, Fax (09) 328 4459 

ATT C/- P.O. Box 8350 
Stirling Street, PERTH W.A. 6849 
S 2 + CHARGE $3.50 to 500gms, $5.50 500gms -1 kg, $8 
lkg-5kg AUSTRALIA WIDE-We process your order the day received and despatch via. 
Australia Post. Allow approx 9 days from day you post order to when you receive goods. 
SERVICE Up to 3kg is $10.00, 3kg to 5kg is $23.00—We try to process 
your order the day received and despatch via. Overnight Jetservice Courier for delivery 
next day Country areas please allow additional 24-48 hours. 


4 4 7 
” > “J ro 
oe . _ 5 “4 
oof if aes 
; e - anete 
ri D 4 ote 
. . oc of os 5 
04 “09 D ‘| ° 


ete 
wrote 
-f 





Ge SOOO BE sae ea” ay Bia ae oe 

















© ALTRONIC COMPON 


PHONE ORD 





e Jet Express 







allow 7 days for delivery. $12.00 to 10kgs. $15.00 over 10kgs. 


a4 Choe BLOG i PAN 
WIDE 


This stereo amp is ideal for 
background-foreground 

music applications. Fantastic | 
for restaurants, shops, dis- 
cos, PA sound systems and 















background music in . home. 
restaurants, shops etc. or for on os 
A. ication. i-Fi. : Teaor eatures: : 
oe Also a great upgrade for the home Hi-Fi This Amp ng <S « 90 watts RMS per a 
* Digital LED frequency readout display « FET FM front end for high Make an ! ser channel minimum into 8 Ohms from 20 to 20,000 Hz with less than 0.05% THD e 2 
image rejection ¢ Phase-linear ceramic filters are incorporated in both AM 4 Combination oe large power meter indicators ¢ XLR sockets for speaker terminals © Output relay 





‘to eliminate turn-on and off transients (de-thump) 


A 2040 NORMALLY $625 This Month Only $550 


Suitable for home or commercial use, 
these fantastic rack frames are 
durable, strong, good looking, 
light weight and easy to 
assemble. 






















as) 


The frames are available in either natural (nat) anodised 
aluminium or Black Powder Coat aluminium and the side 
panels are either Horizon Blue or Black Powder Coat fin- 
ish. Ideal for use in home Hi-Fi systems, professional 
audio installations, Band Gigs, Computer patch panels etc. 


H 5204 Rack frame 4U Nat $139.00 
H 5205 Panel set for H 5204 $49.00 
H 5206 Rack frame 6U Nat $149.00 
H 5207 Panel set for H 5206 $55.00 
H 5212 Rack frame 12U Nat $169.00 
H 5213 Panel set for H 5212 $89.00 
H 5218 Rack frame 18U Nat $189.00 H 5307 Panel set for H 5306 $55.00 
H 5219 Panel set for H 5218 $110.00 H 5312 Rack frame 12U Black $169.00 
H 5230 Rack frame 30U Nat $229.00 H 5313 Panel set for H 5312 $89.00 
H 5231 Panel set for H 5230 $159.00 H 5318 Rack frame 18U Black $189.00 
H 5238 Rack frame 38U Nat $269.00 H 5319 Panel set for H 5318 $110.00 
H 5239 Panel set for H 5238 $195.00 H 5330 Rack frame 30U Black $229.00 
H 5304 Rack frame 4U Black $139.00 H 5331 Panel set for H 5330 $159.00 
H 5305 Panel set for H 5304 $49.00 H 5338 Rack frame 38U Black $269.00 
H 5306 Rack frame 6U Black $149.00 H 5339 Panel set for H 5338 $195.00 





wssi Massive 
Re toyoe #46) |b oo PATI ETT 


Designed to house amplifiers, inverters, 
power supplies micro-processor equip- 
ment etc. Built-in mounting posts for 
PCB's, transformers etc. Ventilated for 
efficient air-flow cooling. Extra tough, 
Super finish front and rear pan- 
els. Pictured battery for 
size comparison only. 


H 0490 Case $29 





ERVICE-AIl orders of 10kgs or more must travel Express Road—Please 


ICE-As with virtually every other Australian supplier, we send goods at con- 


signee's risk. Should you require comprehensive insurance cover against loss or damage 
please add $1.00 per $100 of order value (minimum charge $1). When phone ordering please 
request “Insurance”. 


ER-Bankcard, Visa, Mastercard Holders can phone order toll free 


up to 4pm Eastern Standard Time. Remember with our Overnight Jetservice we deliver next 
day. - 

Chances are there is an Altronic Reseller right near you—check this list or phone us for details of the nearest dealer. Blue Ribbon Dealers are highlighted 
with a @ These dealers generally carry a comprehensive range of Altronic products and kits or will order any required item for you. 


BAIRNSDALE LH & LM Crawford ............... (051) 525677 LONSDALE Force Electronics @ ................ (08) 3260901 
ALBANY BP Electronics @ ......c.ccceceeees (098) 412681 BALLARAT Ballarat Electronics..............0.. (053) 311947 ENFIELD AZtrOnics @ uoe.cccececcceeeseeeseees (08) 3496340 
Micro Electronics...........cc000 (098) 412077 lea Parla 5 piccanaa Oe aati sic cette 
BUNBURY Micro Electronics.............000 097) 216222 M IAAT DUO si cssssstssesissovenseene , ‘ 
ESPERANCE Esperance Comm. wees... peek 713344 SHEPPARTON _ Andrew Guyatt Elect............. (058) 219497 WHYALLA Eyre Electronics...............00000 (086) 454764 
MANDURAH Forum Electronics .................. (09) 5813466 WARRNAMBOOL Koroit Electronics.................. (055) 627 417 AS 
PORT HEDLAND Ivan Tomek Electronics......... (091) 732531 _L . Y HOBART George Harvey @ oe. (002) 342233 
ROCKINGHAM $39 TV Joe’S....cccccccccccscsscscssessesesees (09) 5271806 . Delsound PL ceeccccccccccccceccccecees (07) 8396155 LAUNCESTON _ George Harvey @ ............00005. (003) 316533 
. WEST END B.A.S. Audiotronics................ ee 8447566 WY: Ivy 
ALICE SPRINGS Farmer Electronics ..........60.0... (089) 522388 WOODRIDGE David Hall Elect.@ ...0..0..00.. (07) 8082777 . : 
DARWIN VeNtrONCS veesscceren (089) 853622 COUNTR: SRS a mney ples 
GLADSTONE _ Gladstone Elect. Services.......(079) 724459 SMITHFIELD — Chantronics......... (02) 6097218 
All Electronic Comp............... (03) 6623506 Electronic Enterprises............ (079) 726660 
Ty bGneditnkauiniecccads (03) 6706474 MAROOCHYDORE Mals Electronics @ ................ (074) 436119 “— a a 
BORONIA Ray Cross Electronics @ ........ (03) 7622422 TOWNSVILLE — Super Solex @.......cscesssecsseessees (077) 724466 COFFS HARBOUR Coffs Habour Elect............04.. (066) 525684 
CHELTENHAM _ Talking Electronics................. (03) 5842386 CIT NEWCASTLE Novocastrian Elect.Supplies .(049) 621358 
COLLINGWOOD Truscott Electronics @ ...........(03) 4198208 fone tins (08) 2125505 WARNERS BAY  Vilec Distributors ................ (049) 566792 
CROYDON Truscott Electronics @ ........... (03) 7233860 BRIGHTON Force Electronics @ ................ (08) 3770512 WINDSOR M &E Elect. and Comm........(045) 775935 
FOOTSCRAY G.B. Telespares ..........:.ccce00e (03) 3266035 CHRISTIES BEACH Force Electronics @ ................ (08) 3823366 WOLLONGONG Newtek Electronics @........... (042) 271620 
PRESTON Preston Electronics @.............. (03) 4840191 FINDON Force Electronics ©... (08) 3471188 Vimcom Electronics «0... (042) 284400 
HOLDEN HILL Force Electronics @ «.........0.0... (08) 2617088 WOY WOY Alphatran Electronics........... (043) 434919 
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Throw away those old messages on the 
Jridge. This project records up to 16 
seconds of audio using a new sound 
chip that retains the recording even 
when the power is turned off. 


It happens in just about every house- 
hold every day. One family member 
has to rush out and go somewhere but 
needs to leave a message for someone 
else in the family to take the chops 
out of the fridge or bring the clothes 
bt, etc, 

The tried and true technique is the 
paper message stuck to the fridge us- 
ing a rubberised magnet — if you can 
find paper and pen, that is. How much 
time has been wasted searching for 
those two items in your household? 
And even if you do have a message 
pad, it’s always completely used up 
when it’s your turn to write some- 
thing. 

If that’s a common scenario in your 
house, then this solid-state Message 
Recorder is just what the doctor or- 
dered. It can record up to 16 seconds 
of speech (or music) and, unlike ear- 
lier designs, is based on a single chip 


32 SILICON CHIP 


that doesn’t require a back-up battery 
or external memory devices or con- 
trollers. 

The project fits inside a small plas- 
tic case and is operated using just two 
pushbutton controls. To record a mes- 
sage, you simply hold down the 


-RECORD button and speak into the 


microphone. The message can then 
be replayed at any time by holding 
down the PLAYBACK button. 

Unlike a tape recorder, you don’t 
have to worry about “rewinding” the 
unit at the end of the message. That’s 
because the message is stored in 
memory inside the IC. Each time you 
press the PLAYBACK button, the mes- 
sage automatically starts from the be- 
ginning. 

When you want to record a new 
message, you simply record over the 
top of the old one — just as you would 
with an ordinary cassette tape. This 
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eliminates the need for an erase con- 
trol. 

There’s no need for a power switch 
on the unit either. When not in use, 
the IC automatically powers down into 
a stand-by mode and typically draws 
less than 1A. 

The frequency response of the re- 
corder is about 80-3400Hz, which is 
about the same as telephone quality. 
It has a total harmonic distortion of 
typically 2% at 1kHz and the operat- 
ing Current is 25mA @ 5V. 

Of course, there are other applica- 
tions for the device apart from its 
obvious role as a message recorder. 
For example, by using the Playback 
button as a bell-push, it could be used 
as a doorbell. Alternatively, it could 
be built into an answering machine, 
or into machinery and used to deliver 
instructions in response to user in- 
puts. 


Single chip design 

The new IC used in the Message 
Recorder is designated ISD1016A and 
comes from Information Storage De- 
vices in the USA. It uses analog rather 
than digital technology and includes 
a microphone preamplifier, 128K cell 
EEPROM and an audio output ampli- 
fier which can directly drive a loud- 
speaker. 
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During recording, this device sam- 
ples the incoming audio signal and 
stores these samples as analog voltages 
in the EEPROM. This technique is 
more efficient than digital storage and 
provides the added bonus of 10-year 
zero-power data retention. 

If necessary, individual devices can 
be cascaded to obtain longer record- 
ing times. The chip also has a mes- 
sage addressing facility so that indi- 
vidual messages can be repeated or 
different messages played back. We 
haven’t used these features here 
though, to keep the circuit as simple 
as possible. 

For detailed information on the 
ISD1016AP IC, take a look at the fea- 
ture article on this chip elsewhere in 
this issue. 


Circuit details 


Let’s now take a look at the circuit 
diagram of the Message Recorder — 
see Fig.1. As you can see, there’s not 
much to it—just the IC, a microphone, 
a loudspeaker, and a handful of minor 
parts. 

As soon as power is applied to the 
circuit, IC1 goes into “power down” 
mode. This occurs because the POWER 
DOWN pin (pin 24) is pulled high by a 
47kQ resistor. The current drawn from 
the supply is then just the current 
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SINGLE CHIP MESSAGE RECORDER 


required to run the 78L05 5V regula- 
tor—about 4mA. 

When the RECORD button is pressed, 
the PLAY/REC pin (pin 27) is pulled 
low, while the POWER DOWN pin (pin 
24) is pulled low via diode D2. The 
CHIP ENABLE pin (pin 23) is also pulled 
low — via a 47kQ resistor and D2 — so 
that the IC can now accept an audio 
input. 

Finally, pressing the RECORD but- 
ton also turns the electret microphone 
on. This now picks up sound and 
feeds an audio signal into a preampli- 
fier stage inside the IC at pin 17. 

The 470kQ resistor and 4.7uF ca- 


| pacitor on pin 19 set the AGC time 


constant for the microphone pream- 
plifier. The aim here ‘is to achieve the 
highest level of audio possible with- 
out clipping, to keep the signal-to- 
noise ratio as high as possible. 

The 1uF capacitor between pins 21 
& 20 couples the audio signal from 
the preamplifier to an internal ampli- 
fier block. From there, the signal 
passes via an anti-aliasing filter and is 
clocked into the 128K cell analog stor- 
age array. 

All clock and timing functions are 
carried out automatically inside the 
chip, so no external clock components 
are required. 

The chip continues to record the 
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Fig.1: the circuit is 

based on IC1 - an 
De ie ISD1016A single 

300mA chip message 
PLUG-PACK ~—_ recorder. When the 

RECORD button is 
pressed, signals 
picked up by the 
microphone are fed 
into IC1 & stored in 
an internal EEPROM. 
Pressing the PLAY 
button switches the 
chip to playback 
mode. 


ae 
1N4004 









Fig.2: note the orientation of 
switches $1 & S2 when.installing 
them on the PC board. The flat 
side of each switch body faces 
towards IC1. 


signal on its pin 17 input until either 
the RECORD button is released or the 
device runs out of memory. 
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When the PLAYBACK button (S1) is 
pressed, Q1 turns on and pulls the 
POWER DOWN pin (pin 24) low to bring 
the chip back “on line”. At the same 
time, D2 prevents the PLAY/REC pin 
from being pulled low again since 
this diode is now reversed biased. 


ih 1 PC board, ‘cade or10498 1, 
Me 100 x 55mm a ? 
ay green snap actio pushbutto 
7 switen: (S1) | — 
1 red snap action n pust button 
_ switch (S2) _ Oe 
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| 1 78105 5V regulator 68 q a ‘ 

a 4 BC548 NPN transistor (Qt) 
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This means that the internal re- 
cording ey remains dis- 
abled. 

The recorder now replays the 
message stored in its memory. If 
the PLAYBACK button is released 
during playback, the message 
stops. If the button is then 
pressed again, the message re- 
starts from the beginning. 

The audio output signal ap- 
pears across pins 14 & 15 (SP+ 
and SP-). These are complemen- 
tary outputs which provide 
5SO0mW of power into a 16Q load. 
Since we are using an 8Q loud- 
speaker, a 10Q resistor is installed 
in series with the output to pro- 
vide the correct load. 

In order to keep digital “noise” 
to a minimum, the analog and 
digital sections of the circuitry 
have been isolated by providing 
separate ground return rails on 
the PC layout. This helps pre- 
vent digital noise from finding 
its way into the low-level audio 
sections, such as the preampli- 
fier and the AGC circuitry. 

The circuit requires a 5V sup- 
ply and this is derived via re- 
verse polarity protection diode 
D1 and a 78L05 3-terminal regu- 
lator. Power is derived from the 
mains via either a 9V or 12V DC 
plugpack. 


Construction 
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Fig.3: this full-size artwork can be used 
as a drilling template for the front panel. 


is OK, you can begin by installing the 
five wire links — see Fig.2. Make sure 
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All the parts for the Message Re- 
corder — including the loudspeaker — 
are installed on a small PC board. 
This board is coded 01104931 and 


that the link wires are straight so that 
they don’t short against other compo- 
nents and note that one link runs un- 
der IC1. 


measures 100 xX 55mm. 

Before starting construction, check 
the PC board for etching defects by 
comparing it with the published pat- 
tern. If you find any, correct the prob- 
lem immediately. Fortunately, etch- 
ing defects are fairly uncommon but 
it’s always wise to make sure. 

When you're sure that everything 


CAPACITOR CODES 


" Migceltancous — bo Value IEC Code EIA Code 
| Light- duty oe wire, hee 
<< peer mie oe be es - 


1.0uF  1u0 105 


0.22uF 
0.1pF 


220n 224 
100n 104 





RESISTOR COLOUR CODES 
4-Band Code (1%) 
yellow violet yellow brown 
yellow violet orange brown 

_ brown black orange brown 

— red red red brown 
brown black black brown 


o-Band Code (1%) 

yellow violet black orange brown 
yellow violet black red brown 
brown black black red brown 

red red black brown brown 
brown black black gold brown 


a 
Oo. 
ea 
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Once the links are in, install PC 
pins at each of the switch mounting 
pads and at the microphone mount- 
ing pad nearest the edge of the board 
(note: not needed for a 2-terminal 
microphone). This done, the resistors, 
capacitors and semiconductors can 
all be installed on the board. The ac- 
companying table shows the resistor 
colour codes but it’s also a good idea 
to check each resistor with your mul- 
timeter before installing it, as it can be 
difficult to distinguish the colours on 
some brands. 

Pay particular attention to the ori- 
entation of the polarised components. 
These include the electrolytic capaci- 
tors and the semiconductors. Pin 1 of 
the IC is adjacent to a small notch in 
one end of the plastic body. 

The two pushbutton switches (red 
for RECORD, green for PLAYBACK) can 
now be soldered to the tops of the PC 
stakes (see photo). To do this, first 
lightly tin the PC stakes and switch 
pins, then position the switches on 
the PC stakes and heat the contact 
points with a soldering iron to re-melt 
the solder. 

Note that the switches must be ori- 
ented exactly as shown on Fig.2 — le, 
with the flat side of each switch body 
towards IC1. 

The electret microphone insert is 
mounted with its top surface about 
16mm above the PC board. If it is a 3- 
terminal device, it should be oriented 
so that its outer shield connection is 
soldered to the PC stake previously 
installed. If it is a 2-terminal device, 
ignore the outer shield connection. In 
both cases, the positive terminal goes 








Make sure that all polarised parts are correctly oriented when installing them 
on the PC board. The loudspeaker is mounted using double-sided tape or epoxy 
resin, while the microphone is mounted with its top surface about 16mm above 


the PC board — see photo below. 
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to the centre of the three pads. 

Finally, complete the PC board by 
installing four mounting spacers (each 
consisting of a 15mm spacer and a 
nut) and then mounting the loud- 
speaker in position. The loudspeaker 
can be affixed to the board using dou- 
ble-side tape or epoxy resin. 

Use light-duty hook-up wire to con- 
nect the output terminals on the PC 
board to the loudspeaker terminals. 
Similarly, connect two 120mm-long 
flying leads to the power supply ter- 
minals — these will later be wired to 
the DC power socket. 


Final assembly 


The completed board assembly can 
now be installed in the specified plas- 
tic case. To do this, first attach the 
adhesive label and use it as a drilling 
template for the front panel. You will 
have drill four mounting holes for the 
PC board, two clearance holes for the 
switches and access holes for the loud- 
speaker and microphone. 

In addition, you will have to drill 
mounting holes in one end of the case 
to accept the DC power socket. This 
hole should be positioned near the 
bottom of the case, so that the socket 
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Fig.4: check your PC board for etching 
defects by comparing it against this 
full-size pattern before mounting any 
of the parts. In particular, check the 
tracks that run between IC pads. 
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YOUR WORLD 


doesn’t foul the PC board. 

After that, it’s simply a matter of 
attaching the board to the lid and 
connecting the supply leads to the DC 
input socket. Before doing this though, 
connect the plugpack supply and use 
your multimeter to identify the posi- 
tive and negative terminals on the 
back of the socket. The supply can 
then be disconnected and the leads 
soldered to their respective terminals. 


Testing 


To test the unit, apply power and 
hold down the RECORD button while 
you speak into the microphone. Now 
check that the message replays when 
you press the PLAYBACK button. 

If it doesn’t work, first check for 
+5V at the output of the 3-terminal 
regulator. Check also that this voltage 
appears on pins 16 & 28 of the IC. If 
these checks prove OK, check that 
pin 24 switches from +5V to almost 
OV when the PLAYBACK button is 
pressed. If it doesn’t, check the circuit 
around Q1. 

Finally, if your microphone is a 2- 
terminal device, check that it is cor- 
rectly oriented, with the positive ter- 
minal going to the centre pad. SC 











TOROIDAL TRANSFORMERS 









® Now made in Australia. 
@ Standard range 15VA to 2kVA. 
@ Large ex-stock quantities available. 
® Competitive pricing available for OEMs & resellers. 
® Simply the best transformers all round. 


HARBUCH ELECTRONICS PTY LTD 


90 George Street, Hornsby NSW 2077. 
Telephone (02) 476 5854. Fax (02) 476 3231. 
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CEBus Australia presents the all new Home Control 
System Il. The HCS II integrates important features 
like analogue and digital monitoring, powerline com- 
munications, along with closed loop outputs into a 
powerful centralised Home Controller. The HCS II is 
programmed using a powerful, easy to learn, user 
friendly control language called XPRESS. 


This allows you to monitor contact closures, thermo- 
Stats, motion sensors, temperature, day/night, and 
much more. Based on this information or user defin- 
ed events, you can control relays, lights/appliances, 
sirens, locks or many other devices. If this isn’t enough, 
you can select from our range of optional expansion 
modules to get remote status display, smart infrared 
communications and much more. 


HCS II products are available as kits or fully assem- 
bled and tested. Call us for more details. 


Basic unit price $1442.00 + tax assembled and tested 
(inc. HCS II S-C, Buf-term, PL-Link & TW-7223). 


CEBus AUSTRALIA. 


Ph (03) 435 1185. Fax (03) 432 1825. 
26 Lambourn Road, Watsonia, Vic 3087. 
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This “brilliant” brake light indicator employs 60 
high intensity LEDs (550-1000mCd) to produce 
a display that is highly visible, even in bright 
sunlight. The intensity produced is equal to or 
better than the LED brake indicators which are 
now included in some late model “upmarket” 
vehicles. The LED displays used in most of 


every time the brakes are applied. The circuit 
used in this unit can perform in this manner and, 
for non-automotive applications, it can also be 
customised to produce a number of sweeps (1- 
10) starting at the centre of the display and with 
a variable sweep rate. It not only looks spec- 
tacular but also attracts more attention. 

All the necessary “electronics” is assempled on 
two identical PCBs and the resulting overall 
length of the twin bargraph display is 460mm. 
Note that the LEDs don’t require matching! It's 
very simple to install into a car since only two 
connections are required: Earth and the 
brakelight connecting wire. 


5-INCH COLOUR MONITOR 
These brand new open frame construction 5-inch 
colour monitors have a flat faceplate, 640 x 200 dot 
resolution, CGA and Hercules compatible, stand- 
ard interface connector, degaussing coil included, 
12V DC operation, 15.75kHz horizontal frequency, 
60Hz vertical frequency. These frequencies are 
both adjustable to the Australian standard TV fre- 
quencies: information supplied. Use them for com- 
puter monitors, experimenting, education, disco 
displays etc. Don't ~ out on this BARGAIN!: 
149 


HIGH POWER TRIACS 
We have a limited quantity of 60A 600V stud 
mounted triacs: type TGAL606. Grab them while 
they last at a fraction of their real value. ONLY: 
$10.50 Ea. 


TV TUNERS 
These famous brand TV tuners were intended to 
convert some colour computer monitors to colour 
TV receivers. The monitors have a composite video 
input — not RGB. They contain all of the necessary 
signal processing and channel switching: Antenna 
In to Composite Video and Line Level output. They 
are a commercial product which is completely en- 
closed and mains powered. Channels are selectable 
by 12 illuminated pushbutton switches in the VHF- 
UHF range. Supplied with a “rabbit ears” an- 
tenna. A circuit for the unit is provided. We should 
have more information and circuits showing how to 
convert the composite video output to an RGB 
output and how to convert the unit to a stereo tuner. 
LIMITED SUPPLY. 
$149 


BLUE LEDS 
Not just any BLUE LED. This one has an output of 
4.8-8mCd @ 20mA: (That is bright when consider- 
ing that a normal red LED has an output of approx. 
0.5mCd). Forward voltage of 2.5-3.5V, BLUE 
(470nm) output. sais a 


LCD CHARACTER DISPLAYS 
We sold out of these new 16-character by 2-line 
alphanumeric LCD display modules but have ob- 
tained new stocks recently. They have surface 
mount control circuitry mounted on the rear of the 
display and only require a few mA at 5V to operate: 
information included. Although they have different 
pin positioning, they can be used directly with the 
project published in SILICON CHIP entitled Alpha- 
numeric LCD Display Board: see May 1993 issue. 
New units at about 1/2 of their real value: 
$18 Ea. or 5 for $80 


68W SWITCHING POWER SUPPLY 
115-230V AC input, 5V @ 4A and 12V @ 4A 
output. Brand new, very compact: 140 x 82x 43mm. 
UNBELIEVABLE PRICE: 
$28 or Ea. or 2 for $50 


LED BRAKE LIGHT INDICATOR 


these cars simply make all the LEDs turn ON. 





IR SS See Cee 





The case for the prototype unit which would be 
suitable for mounting on the rear parcel shelf, 
was mainly made from two aluminium “L” brack- 
ets that were screwed together to make a “U” 
section. A metal rod and its matching holders, 
which are commonly available from hardware 
shops were used for Hy tine leg. 


for both the PCBs, all the onboard components 
and instructions: Yes, the 60 LED’s are in- 
cluded! 
We also have available a similar kit that does 
not have the sweeping feature. It produces 
similar results to the commercial units installed 
in cars: all the LEDs light wp when power is 
applied. 

$47 
for both the PCBs and all the onboard compo- 
nents, This kit is also supplied with the 60 LEDs 
and it uses different PCBs, that have identical 
dimensions to the ones supplied in the above- 
mentioned kit. 





IR BINOCULARS 
High quality helmet mount, ex-military binocular 
viewer. Self-powered by one 1.5V, C-size battery. 
Focus adjustable from 1 metre to infinity. Requires 
IR illumination. Original carry case provided. Lim- 
ited stocks, ON SPECIAL AT: 
$ 500 

WE CAN SUPPLY OTHER NIGHT VISION COM- 
PONENTS - KITS. PRICES START AT $150 FOR 
AMATCHING SET: TUBE, LENS, EYEPIECE AND 
A SUPPLY. ASK FOR OUR “WINTER FLYER’. 


12V OPERATED LASERS WITH KIT 
SUPPLY 


Save by making your own laser inverter kit. This 
combination includes a new HeNe visible red laser 
tube and one of our 12V Universal Laser Power 
Supply MKIll kits. This inverter is easy to construct 
as the transformer is assembled. The supply pow- 
ers HeNe tubes with powers of 0.2-15mW. 

$130 WITH 1mW TUBE 

$180 WITH 5mW TUBE 

$280 WITH 10mW TUBE 


GREEN LASER HEADS 
We have a limited quantity of some brand new 
2mW+ laser heads that produce a brilliant green 
output beam. Because of the relative response of 
the human eye, these appear about as bright as 5- 
8mW red helium neon tubes. Approximately 500mm 
long by 40mm diameter, with very low divergence. 
Priced at a small fraction of their real value. 
$599 

A 12V universal laser inverter kit is provided for free 
with each head. 


LED DISPLAYS 
National Semiconductor 7-segment common cath- 
ode 12-digit multiplexed LED displays with 12 deci- 
mal points. Overall size is 60 x 18mm and pinout 
diagram is provided. 
2.50 Ea. or 5 for $10 


BATTERIES 
Brand new industrial grade PANASONIC 12V-6.5Ah 
sealed gel batteries at a reduced price. Yes, 6.5Ah 
batteries for use in alarms, solar lighting systems, 
etc. Dimensions: 100 x 954 x 65mm. Weight of one 
battery is 2.2kG. The 5 price? 


PROJECTION LENS 
Brand new large precision projection lens which 
was originally intended for big screen TV projection 
systems. Will project images at close proximity 
onto walls and screens and it has adjustable 
focussing. Main body has a diameter of 117mm 
and is 107mm long. The whole assembly can be 
easily unscrewed to obtain three very large lenses: 
two plastic and one one glass. The basis of a high 
quality magnifier or projection system? Experiment- 
ers delight! 
$30 





CRYSTAL OSCILLATOR MODULES 
These small TTL Quartz Crystal Oscillators are 
hermetically sealed. Similar to units used in com- 
puters. Operate from 5V and draw approximately 
30mA. TTL logic level clock output. Available in 
4MHz, 4.032MHz, 5.0688MHz, 20MHz, 
20.2752MHz, 24.74MHz, 40MHz and 50MHz. 

$7 Ea. or 5 for $25 


FLUORESCENT BACKLIGHT 
These are new units supplied in their original pack- 
ing. They were an option for backlighting Citizen 
LCD colour TVs. The screen glows a brillant white 
colour when the unit is powered by a 6V battery. 
Draws approximately 50mA. The screen and the 
inverter PCB can be seperated. Effective screen 
size is 38 x 50mm. 
$12 


MASTHEAD AMPLIFIER KIT 
Based on an IC with 20dB of gain, a bandwidth of 
2GHz and a noise figure of 2.8dB, this amplifier kit 
out performs most other similar ICs and is priced at 
a fraction of their cost. The complete kit of parts for 
the masthead amplifier PCB and components and 
the power and signal combiner PCB and compo- 
nents is PRICED AT ne INCREDIBLE: 

18 

For more information see a novel and extremely 
popular antenna design which employs this ampli- 
fier: MIRACLE TV ANTENNA - EA, May 1992: box, 
balun and wire for this antenna - $5 extra. 


SODIUM VAPOUR LAMPS 
Brand new 140W low pressure sodium vapour low 
pressure lamps. Overall length 520mm x 65mm 
diam. GEC type SO1/H. We supply data for a very 
similar lamp (135W). CLEARANCE AT: 
$ 15 Ea. 


STEPPER MOTORS 
These are brand new units, main body has a diam- 
eter of 58mm and a height of 25mm. Will operate 
from 5V, has 7.5-degree steps, coil resistance of 
6.6 ohms, and it is a two phase type: six wires. 
ONLY: 
$12 


Suitable driver IC and circuit: $270 Ea. 


DISTANCE MEASURING WHEEL 
This brand new instrument consists of a large wheel 
attached to a handle bar, with two separate me- 
chanical counters. Used for measuring distances: 
50mm resolution, 10km counter. Quality UK made 
instrument at about 1/3 of its real value. Two only 


at: 
$270 Ea. 


WEATHER TRANSMITTERS 
These brand new units were originally intended to 
monitor weather conditions at high altitudes: at- 
tached to balloons. Contain a transmitter (1-2GHz?) 
humidity sensor, temperature sensor, barometric 
altitude sensor, and a 24V battery which is acti- 
vated by submersing in water. The precision all 
mechanical altitude sensor appears similar to a 
barometer and has a mechanical encoder and is 
supplied with calibration chart. Great for experi- 


mentation. 
$16 Ea. 


SOLAR CHARGER 
Use it to charge and or maintain batteries on BOATS, 
for solar LIGHTING, solar powered ELECTRIC 
FENCES etc. Make your own 12V 4 Watt solar 
panel. We provide four 6V 1-Watt solar panels with 


terminating clips, and a PCB and components kit 
for a 12V battery charging regulator and a three 
LED charging indicator: see March 93 SC. Incred- 
ible value! 

$42 


6.5Ahr. PANASONIC gel Battery $35, ELECTRIC 
FENCE PCB and all onboard components kit $40. 
See SC April 93. 

LARGE LCD DISPLAY MODULE - HITACHI 
These are Hitachi LM215XB, 400 x 128 dot dis- 
plays. Some are silver grey and some are yellow 
green reflective types. These were removed from 
unused laptop computers. We sold out of similar 
displays that were brand new at $39 each but are 
offering these units at about half price. VERY LIM- 
ITED STOCK. 

$40 


For two displays - one yellow green and one silver 
grey. 


SOME DIFFERENT COMPONENTS 
1000pF/15kV disc ceramic capacitors ............ $5 
20kV PIV - 5mA Av/1A Pk fast diodes ....... $1.50 
3kV PIV - 300mA / 30A Pk fast diodes ......... 60c 
0.01uF /5kV disc ceramic capacitors ......... $1.80 
680pF / 3kV disc ceramic capacitors ............ 30c 
Who said that power MOSFETS are expensive?? 
MTP3055 N-channel MOSFETS as used in many 


Se PHOIGUNS hh licseefiscierssssees $2 Ea. or 10 for $15 
MTP2955 P-channel MOSFETS (complementary 
AT POOOS): sensi ctsnsivese $2 Ea. or 10 for $15 


BUZ11 N-channel MOSFETS $3 Ea. or 10 for $25 
Brief DATA and application sheet for above 
MOSFETS free with any of their purchases (ask) 

Flexible DECIMAL KEYPADS with PCB connec- 


ROS SINE a cans fac cates chaesioisniniatiantincsiiowstiee $1.50 
{-inch CRO TUBES with basic X-Y monitor circuit 
CREAR ANCE Os iicsisenitserssinancamgartansoaiies $20 


Schottky Barrier diodes 30V PIV - 1A/25A Pk. 45c 


100 LED BARGRAPH DISPLAY 
Yes 100 LEDs plus IC control circuitry, all surface 
mounted on a long strip of PCB. SIMPLE - a 4-bit 
binary code selects which one out of the 10 LED 
groups will be on, whilst another 4-bit binary code 
selects which one of each group of 10 LEDs will be 
ON. Latching inputs are also provided. We include 
acircuit and a connecting diagram. VERY LIMITED 
QUANTITY 
$7Ea. 


FM TRANSMITTER KIT - MKIl 

This low cost FM transmitter features pre-empha- 
sis, high audio sensitivity, a range of well over 100 
metres, etc. It also has excellent frequency stabil- 
ity. The resultant frequency shift due to waving the 
antenna away and close to a human body and/or 
changing the supply voltage by +1V at 9V will not 
produce more than 30kHz deviation at 100MHz! 
That represents a frequency deviation of less than 
0.03%, which simply means that the frequency 
stays within the tuned position on the receiver. 

Specifications: tuning range: 88-101MHz, supply 
voltage 6-12V, current consumption @9V 3.5mA, 
pre-emphasis 50us or 75s, frequency response 
40Hz to greater than 15kHz, S/N ratio greater than 
60dB, sensitivity for full deviation 20mV, frequency 
stability 0.03%, PCB dimensions 1-inch x 1.7inch. 
Construction is easy and no coil winding is neces- 
sary. The coil is preassembled in a shielded metal 
can. The double sided, solder masked and screened 
PCB also makes for easy construction. The kit 
includes a PCB and all the on-board components, 
an electret microphone, and a 9V battery clip: 

$11 Ea. or 3 for $30 
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relay extender 


This simple infrared transmitter circuit is 
designed to go with the Light Beam Relay project 
published in the December 1991 issue. It’s based 
on a 555 timer IC & will more than double the 


effective range. 


By DARREN YATES 


The Light Beam Relay published in 
our December 1991 issue has proven 
to be a popular project. In most appli- 
cations, it is used to monitor a path or 
a doorway (eg, to a shop) using an 
invisible infrared light beam. When 
someone walks through the beam, it 
briefly sounds an alarm. 

To simplify construction, the origi- 
nal project housed the transmitter and 
receiver circuits in the one case. This 
meant that the infrared light from the 
transmitter had to be reflected back to 
the detector in the receiver using a 
mirror mounted on the opposite side 
of the doorway. 

But what if you want greater range, 
or a unit that can be moved to another 
location and quickly set up without 
critical alignment? The answer is to 
disable the internal transmitter cir- 
cuit and use this external transmitter 
circuit (or Light Beam Relay Extender) 


D1 
1N4004 


VIEWED FRO 
BELOW 
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LIGHT BEAM RELAY EXTENDER 


instead. It uses a 555 timer IC and a 
transistor to pulse two IR LEDs at a 
frequency of about 2kHz. 

This external circuit increases the 
working range to about five metres — 
2.5 times that of the original. That’s 
mainly because the light no longer 
travels over a double path length and 
because scattering losses at the mirror 
are eliminated (since the mirror is no 
longer required). 

Further improvements in the range 
are derived from increasing the gain 
of the receiver and by moving the 
detector diode (D2) right up to its 
viewing hole in the side of the case. 
These last two modifications must not 
be applied to the original project how- 
ever, as this would cause false trigger- 
ing due to the close proximity of the 
IR LEDs and the detector. 

Refer now to Fig.1 for the circuit 
details. IC1 is a 555 timer and is con- 


Build this light beam 


nected as an astable oscillator. Its fre- 
quency of oscillation is about 2kHz, 
while the duty cycle of the output 
waveform at pin 3 is about 100:1. 
The output signal at pin 3 drives 
transistor Q1 viaa 100Q current limit- 
ing resistor. Since Q1 is a PNP type, it 
only turns on during the narrow low- 


_ going pulses from pin 3 (ie, its duty 


cycle is about 1%). Each time Q1 turns 
on, about 200mA is pulsed through 
the two IR LEDs to turn them hard on. 
Although this may seem a very high 
current, the LEDs are only on for about 
1% of the total time and so the cur- 
rent averages out to about 2mA which 
is well within their rating. 

Power for the circuit is derived from 
the same source that’s used to power 
the receiver (ie, a 12V DC plugpack). 
Diode D1 provides reverse polarity 
protection, while the 10uF capacitor 
provides supply line decoupling. 


Construction 


All the parts for the Light Beam 
Relay Extender are installed on a small 
PC board coded 03106931. Fig.2 shows 
the parts layout. 

No particular order need be fol- 
lowed when installing the parts but 
take care to ensure that all polarised 
parts are correctly oriented. These in- 


Fig.1 (left): the circuit uses astable oscillator IC1 (555) to 
pulse two IR LEDs on & off via driver stage Q1. Fig.2 (above) 


shows how the parts are installed on the PC board. Make 


sure that the LEDs are correctly oriented. 











The PC board fits inside a small plastic utility case, with the two IR LEDs 
protruding through holes drilled in one end. 





Fig.3: the full-size etching pattern for 
the PC board. 


clude the two IR IEDS, the semicon- 
ductors and the 10uF electrolytic ca- 
pacitor. Mount the two LEDs at full 
lead length so that they can later be 
bent to protrude through one end of 
the case. 3 

A small plastic utility case is used 
to house the transmitter circuit. Drill 
two holes in one end for the LEDs 
plus four mounting holes in the base, 
then secure the PC board using ma- 
chine screws and nuts. 

Power for the transmitter circuit can 
be obtained by running a long lead 
back to the DC socket inside the re- 
ceiver. This lead can be hidden by 
running it over the top of a doorway, 
for example. Alternatively, you can 
power the transmitter from a separate 


plugpack supply. 


Receiver modifications 


In order for the extender circuit to 
do its job, you need to disable the 
transmitter in the original project. This 
is done by removing the 100kQ resis- 
























PARTS LIST 


1 PC board, code 03106931, 
56 x 41mm. 
1 plastic case, 83 x 54 x 30mm 


Semiconductors 

1 NE555 timer IC (IC1) 

1 BC327 PNP transistor (Q1) 

1 1N4004 silicon diode (D1) 

2 CQY89A infrared LEDs 
(IRLED1, IRLED2) 


Capacitors 

1 10uF 16VW electrolytic 
1 0.1uF MKT polyester 

1 .01pF MKT polyester 


Resistors (1%, 0.25W) 
1 68kQ 1 100Q 
1 3.3kQ 1 47Q 


Miscellaneous 
Hook-up cable for power leads, 
machine screws & nuts. 













tor between the +12V supply rail and 
pin 2 of IC1. If you are building the 
project from scratch, just leave out 
the transmitter components around 
IC1a. You should also connect pin 2 
of IC1 to ground and connect pins 1 & 
3 together. 

The gain of the receiver circuit is 
increased by reducing the 10kQ resis- 
tor on pin 9 of IC1c to 1kQ Note that 
you can save a few dollars by transfer- 
ring the IR LEDs to the external trans- 
mitter circuit. Sc 


ALEX 
The UV People 


ETCH TANKS 
@ Bubble Etch @ Circulating 


LIGHT BOXES 


@ Portuvee 4 @ Portuvee 6 
@ Dual Level 


TRIMMER 
@ ideal 


PCB DRILL 
@ Toyo HiSpeed 


MATERIALS 


@ PC Board: Riston, Dynachem 
@ 3M Label/Panel Stock 
@ Dynamark: Metal, Plastic 


* AUSTRALIA’S NO.1 STOCKIST * 


40 Wallis Ave, East lvanhoe 3079. 
Phone (03) 497 3422, Fax (03) 499 2381 


These beautifully-made binders 
will protect your copies of SILICON 
CHIP. They are made from a dis- 
tinctive 2-tone green vinyl & will 
look great on your bookshelf. 


Price: $A11.95 plus $3 p&p each 
(NZ $6 p&p). Send your order to: 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 


Or fax (02) 979 6503; or ring (02) 
979 5644 & quote your credit card 
number. 
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When it looks easy, it often ain’t 


Yes, it did look easy. There it was; an obviously 
damaged component clearly visible. All I had to 
do was find out why it was damaged. Although 
this would involve some searching, it turned out 
to be a much bigger search than anyone could 


have imagined. 


One of the most elementary meth- 
ods of servicing has always been visual 
observation. Way back in the very early 
days of radio, when bright emitter 
valves were the norm, the first thing 
one looked for in a dead set was 
whether all the valves were alight. In 
fact, there were those who bemoaned 
the advent of the dull emitter valves, 
significantly more economical though 
they were, because they no longer 
provided this visual clue. 

Much has changed since then of 
course, but the visual clue remains a 
valuable one, even with today’s tech- 
nology. The burn marks ona PC board, 
the bulging capacitor, the blackened 
fuse, the burnt resistor; they all pin- 
point a fault area. And while they 
don’t necessarily pinpoint the fault 


Light 
A SADELTA TC400 signal 
level meter will shed light on all 


+20% 
ales Tax 
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itself, they can show one where to 
start looking. 

All of which is leading up to a 
particularly frustrating problem I en- 
countered recently; the more so be- 
cause at first glance — literally — there 
was a typical visual clue which should 
have put me straight on the right track. 

It all started when the customer 
turned up with a Samsung colour set, 
model CB-5012Z. This is a 51cm set 
using a P/58SC type chassis and was 
about three years old. The complaint 


was straightforward enough; the set — 


was completely dead, having simply 

failed in the middle of a program. 
So, at the first opportunity, I put it 

up on the bench. I didn’t bother to 


switch it on but simply pulled the 


back off and looked for any obvious 
clues. This was relatively easy be- 
cause all the parts are on a single PC 
board, the only reservation being that 
the components in the power supply 
section are very tightly packed. 

Two things were immediately obvi- 
ous: (1) the mains fuse, F801 (3.5A), 
was blown; and (2) resistor R809 
(270kQ, 1W) was badly blackened. 
This resistor runs from the positive 
side of the bridge rectifier, at about 
300V, to pin 4 of the switchmode 
power supply control IC, IC801 
(TDA4601). And, as I subsequently 
discovered, safety resistor R801 (5.6Q 
7W) in the mains input line, just after 
the fuse, had also been sacrificed. 


Splat No.1 

Well, there was nothing very spe- 
cial about all that. Fairly obviously, 
there was a short that involved all 


three components and, as such, I 
didn’t think that it would be hard to 
find. Anyway, the first thing to do 


was to replace the faulty resistors and 


I did this without even testing them. 
This done, I replaced the fuse and 
switched on with everything under 
close scrutiny. 

Splat! There was a flash of flame, a 
puff of black smoke, and I had an- 
other blackened resistor. Fortunately, 
a fast reflex action by my switch fin- 
ger saved the fuse and the safety resis- 
tor. 

My initial thought was simply along 
the lines that a short at the IC end of 
R809 could produce such symptoms. 
I even went so far as to check for a 
short circuit between pin 4 of the IC 
and chassis; it was almost a reflex 
action. But then, on reflection, I real- 
ised that this didn’t make sense. Even 
putting a 270kQ resistor directly 
across 300V would dissipate only 
about one third of a watt. 

So what was destroying the resis- 
tor? 

All I could think of was that a much 
higher voltage, from somewhere else 
in the power supply, was finding its 
way to this resistor. But from where 
and by what means remained a mys- 
tery. 

I went over the circuit around pin 4 
of IC801 and resistor R809 but drew a 
complete blank. Finally, and some- 
what against my better judgement, I 
decided that it must be a faulty IC. In 
any case, replacing it would prove the 
point, one way or the other. 

The only snag was that I didn’t 
have this particular IC in stock, so 
one had to be ordered. When it ar- 
rived a couple of days later, I lost no 
time in fitting it. This proved to be a 
somewhat tricky exercise due to the 
rather cramped conditions on this part 
of the board and the fact that the IC is 
mounted on a heatsink. 


Splat No.2 


Eventually, the job was completed 
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Fig.1: the power supply circuit for the Samsung CB-5012Z. Fuse F801 is at 
extreme left, safety resistor R801 to the right, & the bridge rectifier to the 
right again. R809 is below the lower left corner of IC801 at top right, while 
C816 is mid-way up the right-hand edge of the diagram. 


and I made ready for another test. A 
new 270kQ resistor had been fitted 
and I hoped all would go well this 
time. I pressed the power switch. 
Splat! Another flash of flame, another 
puff of smoke, and another blackened 
resistor. I gave up! 

Well, almost but I certainly felt like 
it. Unfortunately, I had no choice but 
to keep at it and so, for want of a better 
approach, I simply began checking 
every component around the IC, ei- 
ther measuring then in-situ or remov- 
ing them from the board for testing 
where necessary. 

I had checked a dozen or more com- 
ponents in this way, without result, 
and was beginning to question the 
wisdom of this approach when I found 
myself in the vicinity of transistor 
Q801, the power supply switching 
transistor. This was removed and 
tested but also proved to be OK. 

The next component was C816, a 
222pF 1000V ceramic capacitor con- 
nected between Q801’s collector and 
chassis. This component is obviously 
a spike suppressing device. Because 
of the associated circuitry around it, I 
decided that this it would also have 
to be removed for testing. 

In fact, pulling it out was all the 
testing needed. It was mounted so 


close to other components that I could 
see only one side of it. But when I 
pulled it out and the other side be- 
came visible, I realised that I had 
struck oil. The case had split open to 
reveal a great black gaping crack. 

So at last I’d found the real culprit. 
But what, you may ask, did it have to 
do with resistor R809, which appears 
to be in no way connected with this 
part of the circuit. And if you are 
thinking of way-out explanations in- 
volving spikes in Q801’s collector cir- 
cuit, forget it. Maybe there were some 
spikes but that isn’t the explanation. 

In fact, it was much more mundane 
than that and simply hinges on the 
proximity of C816 to R809. They were 
sitting side by side, virtually touch- 
ing, with C816 lying slightly over the 
top of R809. © 

So the smoke and flame I had ob- 
served had come from C816, not R809. 
And the blackening of R809? This 
was almost certainly a burn — not 
from internal heat but from external 
heat generated by C816. Remember, I 
mentioned earlier that I had not even 
bothered to check the “damaged” re- 
sistors. That was a fatal mistake. 

Had I done so, I- would almost cer- 
tainly have adopted a different ap- 
proach. When I eventually checked 


all three of these resistors, they were 
spot on in value. There was nothing 
wrong with any of them. The damage 
was purely cosmetic and I had been 
well and truly conned. 


Rubbing in the salt 


But there was still some salt to be 
rubbed into the wound. I replaced 
C816, fitted a new resistor for R809 
purely for appearance, and switched 
on. And up came a perfect picture; 
the only thing that had ever been 
wrong with the set was C816. And it 
had carried a perfect visual clue but 
one which was impossible to see. 

Had I been able to see it, I would 
have simply replaced the capacitor 
and the set would have been back in 
operation in a matter of minutes. As it 
was, I wasted hours on the job and, 
financially, it was a total disaster; 
something which had to be written 
off to experience. 

In that sense, it wasn’t a complete 
loss. Apart from the obvious lessons, 
one other point emerged. I realised 
that there was a failure pattern emerg- 
ing concerning the C816 type capaci- 
tor. 

Quite recently, I had also serviced a 
couple of Samsung chassis which car- 
ried the Akai label. Both suffered from 
the same fault — failure of a capacitor 
across the horizontal output transis- 
tor. And it was an identical capacitor: 
blue ceramic, 222pF, 1000V. In both 
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~TI WONDER IF THE GREEK GODS 
KNOW ABOUT Tv SETS? 


cases, they had simply developed a 
dead short and shut the set down 
without any fireworks. But from now 
on, I’m keeping my eye out for any 
faults which might involve this par- 
ticular capacitor. It could well be less 
reliable than one expects from this 
type in general service. 

Further to that observation, I have 
been able to secure another make of 
capacitor which I hope will be less 
troublesome than the originals. When 
I needed replacement capacitors for 
the Akai sets, it was more convenient 
to order them from an independent 
supplier rather than from Samsung. 
These not only carry a different brand 
but, more importantly, are rated at 
Z000V. 

These new capacitors were fitted to 
the Akai sets, as well as to the Samsung 
set which was the subject of this 
month’s story. Here’s hoping that I 
have struck a blow for my customers. 


Jupiter strikes 

My next story is also about a Sam- 
sung set — a model CB-518F fitted 
with a P50HA chassis — and it also 
involves visual clues. But I must has- 
ten to add that this problem was hardly 
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the set’s fault. No, the blame really 
lies with the great god Jupiter. In a fit 
of pique, “he hurled a thunderbolt 


into the air, which fell to earth he 


knew not where” (as they say in the 
classics). 





Fig.2: parts layout for the power 
supply in the Samsung CB-5012Z. 
R809 (circled) is situated between 
transistor Q801 on the right & C816 on 
the left. Note that, in practice, the 
board layout is much more crowded 
than this diagram indicates. 


But my customer knew where; onto 
the power mains connected to his TV 
set. After that, the TV set didn’t go 
any more. I wonder if the Greek gods 
know about TV sets? 

OK, enough! But it was classic case 
of a mains lightning strike and this 
customer wasn’t the only one affected. 
When I pulled the back off the set, the 
damage was plain to see. 

The most obvious was the mains 
fuse, F801, 4A. The inside of the glass 
was totally blackened, suggesting a 
pretty violent strike, and I had no 
doubt that I would find more subtle 
damage as I went along. 

The other visual clue involved a 
line filter, L801, in the mains lead 
immediately following the fuse. The 
filter coils themselves were undam- 
aged but the white plastic case which 
enclosed them had been blown to 
pieces. Since it was still working, I 
decided to leave it until later. 

The fuse was replaced and I moved 
on to the next item down the line: the 
bridge rectifier involving diodes D801- 
804. Two of these four diodes had 
snuffed it and these were replaced. 


Switch-on 


OK, time for a switch-on test. This 
left no doubt that there was more trou- 
ble ahead. There were loud protesta- 
tions from the switchmode section of 
the power supply, suggesting a seri- 
ous overload. I immediately checked 
the HT rail for any suggestion of a 
short to chassis but could find noth- 
ing wrong. 

On this basis, and because all the 
faults so far had been at the input to 
the power supply, it seemed likely 
that the fault was still in this area. 
There are several more diodes in this 
section and I checked all these but 
found nothing wrong. 

The next suspect was the regulator 
IC, Q801 (STR50103A). But before tak- 
ing a final step in this direction, I 
made a few more checks. I was able to 
measure some HT rail voltage — about 
68V as compared to the 103V shown 
on ‘he circuit (pin 2 IC Q801 and 
TP103) — and IJ also checked the hori- 
zontal output transistor (Q404, 2SD- 
1555) but this appeared to be OK. 

At that stage, I felt that I had gone as 
far afield as was reasonable for a strike 
of this kind, so I returned to the regu- 
lator IC. This is a small device, having 
only five pins, and I had one in stock 
so it was a simple matter to replace it. 


a a ee | 











This photo clearly shows the crack in the back of C816. Also shown in the 
blackened fuse (F801) and one of the replacement resistors used for R809. 


But all that did was establish that 
there was nothing wrong with the 
original IC; the new one made no dif- 
ference. 

Imadea few more checks and found 
that the 12V rail was down in about 
the same proportion as the HT rail 
loss. This 12V rail is derived from a 
16.5V tap (pin 2) on the horizontal 
output transformer via diode D408 
and resistor R225 (47Q, 2W). 

But there is also a 12V rail derived 
from the chopper transformer via di- 
ode D820, which is used as a starting 
supply to get the horizontal system 
running. And at this point I couldn't 
be sure which of these two supplies 
was powering the system, to the ex- 
tent that it was working at all. 

I also realised that, while all this 
analysis of the circuit was very inter- 
esting, it wasn’t really revealing any- 
thing that might help solve the prob- 
lem. It was time to change tactics. 


Transistors cheat 


Speculating on likely component 
failures, my thoughts came back to 
the horizontal output transistor, Q804. 
Granted, I had run the meter over it 
and decided that it was OK. But it 
wouldn’t be the first time that such a 
transistor had cheated the testing pro- 
cedure. 

As always, and as they used to say 
in the old valve days, the ultimate test 
of a suspect device is to replace it. 
Which was what I did, it not being a 
particularly difficult procedure. 

And that was it. The set was up and 
running in all its original glory. Which 
as both a relief and something of a 


let-down after all the chasing around 


the circuit. 


And what about the line filter I 
mentioned earlier? While the coils 
were undamaged in any way, the white 
plastic cover was scattered in pieces 
around the inside of the cabinet. How 
come? 

I found the answer quite by chance. 
The filter consists of two fine wire 
coils (or chokes) wound on small flat 
plastic bobbins, about the diameter of 
a 5-cent piece, but somewhat thicker. 
These in turn are mounted side by 
side on the centre leg of a rectangular 
ferrite core. 

And I noticed, when switching the 
set on after it was repaired, that the 
switch-on surge, due to the degauss- 
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ing circuit, caused the two coils to be 
pushed apart slightly, due to mag- 
netic repulsion. They sat only loosely 
on the ferrite core. 

The movement wasn’t very great, 
and would not have caused any dam- 
age in the normal way. But with the 
massive surge that destroyed the 
bridge diodes and the fuse, the move- 
ment had obviously been much great- 
er; enough to break the flimsy plastic 
cover. So that solved that particular 
mystery. 


Unanswered questions 


But that still leaves other questions 
unanswered. Why did such a massive 
surge, having destroyed the bridge 
diodes in that part of the circuit, skip 
over the regulator IC and the horizon- 
tal driver stage, to pick on the hori- 
zontal output stage? And why didn’t 
it spread further via the supply rails 
and do a lot more damage? 

More importantly, from a practical 
point of view, why did Q404 test OK 
when it wasn’t? 

I don’t have any answers for the 
first two questions. I doubt whether 
anybody has — except Jupiter perhaps 
and he’s not telling. 

I don’t have a complete answer to 
the third question either, but there 
seems little doubt that the protective 
devices in these transistors (ie, the 
diode between collector and emitter 
and the resistor between base and 
emitter) make them difficult to test 
reliably. The resistor, in particular 
(normally 35-40Q), makes it difficult 


—— EARTH HE KNEW NOT WHERE - 
~BUT MY CUSTOMER KNEW WHERE... 
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Fig.3: the power supply circuit for the Samsung CB-518F. The mains on/off 
switch is at the bottom left of the diagram. Fuse F801 follows, then the line filter 
L801, the degauss circuit L802, and bridge rectifier D801-804. Next in line is 
chopper transformer T801 then and switching IC Q801. The horizontal 
deflection circuit is at the top of the diagram. 


and the diagrams for the Samsung 
sets just discussed fall into this cate- 
gory. The main problem stems from 
the large size needed for many origi- 

| nal drawings, followed by over re- 
to determine the condition ofthe base- _it might be faulty, or it might not. duction in an effort to accommodate 


emitter junction. Must try not to get caught like that them in a typical manual. 

On the other hand, they don’t al- again. This can create major problems 
ways confuse the issue; sometimes . ee ae when trying to trace a circuit, while 
faults are quite readily detected. It all Circuit diagrams tracking down a difficult fault. Com- 
depends on the nature of the failure. One final comment. Unfortunately, ponent values are often hard to read, 


So the rule seems to be if it tests the quality of the diagrams in many particularly where figures 6, 8, 9 and 
faulty, then it is faulty; ifit tests OK, manuals leaves a lot to be desired, even 0 (zero) are concerned. Ina blurr- 
ed reproduction, one can easily be 
mistaken for the other. 

Even more confusion can occur 
where circuit lines cross. While the 
concept of using small circular blob 
to denote a connection, or no blob to 
denote a non-connective crossing, has 
the advantage of draughting simplic- 
ity, it falls down badly where the re- 
production is poor. 

A certain amount of image spread 
can occur where lines cross, creating 
the impression of a blob where none 
exists, or giving rise to doubts as to 
whether a genuine blob is really only 
a blur. And take my word for it; it can 
waste a lot of time. 

Personally, I much prefer the more 
conservative drawing convention, 
which uses a loop to denote a non- 
connective crossing. The stated ob- 
jection, of course, is that this requires 
more work and is therefore more 
costly. Well maybe it used to be but 


oon (HE INSIDE oF THE GLASS these days, with Computer Aided 
D ing (CAD) , | doubt 
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HAD N. O DOUBT 1. WOULD e IND NORE Anyway, for my money, the differ- 
SU BTLE DAMAGE AS Lt WENT ALONG... , ence is worth any extra cost. 
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JAYCAR FOR NEW PRODUCTS 


ON Y. 


Jaycar are proud to sell and recommend Sony Disks. Sony invented 
the 3.5" micro floppy system in 1980. Since then the system has C : oe 
become the world’s standard. Every part of Sony’s disks are engineered for performance from the inside out. 
Inside there are Sony’s Exclusive High Precision VIVAX magnetic particles, delivering a high signal-to-noise ratio for superior reliability and 
data integrity. Sony’s DDL Binder with lubricant ensures that the micro floppy can take over 30 million passes of the read/write head. The Auto 
Shutter is stainless steel helping protect against static electricity that can impede performance. The disk liner provides smooth rotation and 
cleans the magnetic sheet for optimum reliability. And the lifter is made of metal - not plastic - for extra durability. 

Sony’s Very Own Quality - Performance Guaranteed 

Sony’s Micro Floppies are not only carefully made, they are also certified for data integrity. To pass this certification inspection, each disk 
must be completely error free and in perfect working order. Sony’s attention to detail also means that the Micro Floppy storage box can take 


high temperatures (60°C) and high humidity. 
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Size Cat Price Size Cat Price 

(Box of 10) (Box of 10) 
3.5" DSDD XC-4750 $19.95 3.5" DSDD IBM Formatted XC-4751 $21.95 
3.5" DSHD XC-4752 $32.95 3.5" DSHD IBM Formatted XC-4753 $34.95 
5.25"DSDD XC-4755 $12.95 5.25" DSDD IBM Formatted XC-4756 $14.95 


5.25"DSHD XC-4757 $21.95 5.25" DSHD IBM Formatted XC-4758 $24.95 





































Keep an eye on your heart pulse. 


For safetys 


sake you Features include:- 

should keep an ¢ Finger-tip touch type pulse sensing 
eye on your ¢ Heart symbol flashes with each pulse 
tyres air beat 

pressure. Many ¢ Includes an LCD clock with 12/24 
pressure hour format 

gauges at ¢ Compact size 61(L) x 61(W) x 


17(H)mm 
° Accuracy +5% 


service stations 
are inaccurate 





aut ae Cat. QM-7258 
' constantly 
dropped by ONLY $39.95 


uncaring motorists. Keep one of these in your glove box. 
It’s easy to use and the pressure is easily read on the 
digital gauge. 

Features include:- 

¢ Touch button operation, detect speed 0.5 sec. 

¢ Unique, easy to handle pistol shape design 

¢ Reading in PSI 10-50 


This great clock fgatures a 


An economical way to store compact disc mounted on a 
resistors. These trays have 36 } small perspex stand. Ideal for 





* Low battery consumption compartments and are designed desks, mantlepieces, 

to accept 1/4 or 1/2 watt bedrooms, on top of the TV, 
Cat. QM-7240 $ 32.95 resistors. There is space beside etc. 

each compartment to write in Modern decor suits our modern 


a . texta the value of each resistor. living. Runs on 1-AA battery. 
lf more than one tray is Ideal gift. 


required they will stack inside : 
each other - so you can find a Cat. xc-0110 HID.DS 


resistor - or capacitor, or nut, 


bolt etc., in a jiffy. We have sold ue NEW DEALER IN 


thousands of assorted resistor 
packs over the years. DEVONPORT TAS 
Cat, HB-6340 $6.95 Thi 

riple 5 


Electronics 29 © 
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We've sold hundreds of resistor storage trays and we've been asked time and again 
for lids. Well, now we have them. They fit snugly on top and will keep all those 
resistors in their tray. 


Cat. HB-6341 $2.50 


Rooke Street 
Devonport TAS 

7310 
NOW EVEN BETTER Ph: (004) 24 2555 







































Pre-programmed remote now available 
Remote controls do wear out. 
Depending on your model, you will pay 
up to $169 for a replacement. This new 
remote control is pre-programmed with 
the codes of TVs and videos from 12 
different manufacturers. It does not 
require a remote control to learn from. 
It's ideal for replacing lost or damaged 
remote controls at a far lower price than 
buying the original one. To operate - 
simply enter in appropriate code for 
your make of Tv or video - this requires 
pushing 3 buttons. 

The brands covered by this are:- JVC, 
Sanyo, Sharp, General, Song (R label), 
Toshiba, NEC, Pioneer, Hitachi, Funai, 
Panasonic (National) and Mitsubishi. 
We cannot guarantee that every TV and 
video made by these companies will 
work, but many will. If you find it won't 
work, simply return it in new condition 
within 7 days (14 days mailorder) for a 
refund. (Requires 2 AA batteries not 
supplied) 

Cat. AR-1700 


ONLY $39.95 














_ NEW BOOKS 
| NEW FOR | 


Shows you how to: 
¢ Optimise your Windows 3.1 performance 
¢ Get the most out of DOS 5.0 

e Save lost data from formatted disks 

¢ Program unused keys to access hidden ASCII characters 

* Create virtual RAM disks to simplify the removal of unwanted 
files 

¢ Program your computer with DEBUG 
¢ Use Window’s diskcopy feature 
without swapping disks repeatedly 

* Call another computer using your 

f modem and DOS 5.0 

¢ Use previously unaccesible memory 
with new DOS commands 

¢ Trim your AUTOEXEC.BAT and 
CONFIG.SYS files for faster startups 

* Configure your system's memory 

¢ And many More DOS Secrets 
Softcover. 217 x 135mm 160 pages 


I cat. ac-3043 $19.95 
i POPULAR APPLICATIGNS SERIES ~~ 
ze 

einen 


: 
a ae gli 


WADAG 


For IBM PC, PS/2 and 


compatibles 

i This book is designed to give new 
users of Pagemaker all the information 
they need to master the basic features 


\ 

% 
ESN 
in a short period of time. The book takes you through the 
creation process for producing high quality desktop published 
materials in record time. From font attributes to frame sizing and 
scaling, learning PageMaker has never been easier. Includes 





KENNETH LEIGH MOGHES 


disk. 
s Cat. BC-3022 


This lead was made for computer keyboards. It is a curly cord, grey in colour and has a five pin DIN plug on one end. The other end terminates 
to a5 way SIL pin header plug and the earth wire to a round lug. The lead has an aluminium mylar shield and is about 2 metres long when 











To suit IBM PC PS/2 
Model 30. Consists of 2 
Xx 512K SIMMs. Genuine 
high quality OKI 
Japanese brand. 
Compare our price with 
2Meg SIMMs. 

Cat. XS-5050 


ONLY 
$69.95 


Speed 70ns Cat. ZZ-8419 


10 for $5 


Speed 150ns 
Cat. 22-8424 


$2 each 


Wide 
No. 1 FOR 
NEW 
PRODUCTS 





This lead has a 3.5mm mono plug on one 
end and a 3.5mm socket on the other. It’s 
1 metre long and grey in colour and the 
cable is shielded. 

Cat. WA-1026 


ONLY 50¢ each 
a 





Stock up on these while we 
have them. Limited quantity. 
Specs: NPN, AF power, volts 115, 
amps 2, watts 30, case TO-220. Normally 
about $1.50 ea. 

Cat. ZT-2281 


$5 for packet 10 


$29.95 BAY) fo7-\ 8 Ce re) ee 


extended. Ideal replacement for:- computer keyboards, CB microphones, audio DIN to DIN leads, etc., etc. 


Cat. wA-10922 ONLY $3.95 each 




















KEYTRONIC KEYBOARD 
SURPLUS 













Keytronic keyboards are known throughout the 
computer industry as top quality! Many 
commercial computer installations use Keytronics 
keyboards because of their durability and Superior 
keyswitches. This keyboard weighs about 3 times 
as much as a normal IBM type keyboard. We don’t 
know what this keyboard is compatible with! It has 
98 keys and is ideal for the experimenter/computer 


hobbyist. It is not supplied with a lead. 
“93} 


Size 510(W) x 220(D)mm. 

Cat. xc-5092 ONLY S25 
WHOLESALE DEPT. 

PHONE (02) 743 5222 



















I 
Save a fortune over normal catalogue prices which are $18.95 
! each volume. Everybody with anything to do with electronics 
should have these two volumes and at this special price grab a 
set now. There are two volumes which we believe are infinitely 
better than others. Many substitutes listed are in the BC XXX 
range which are commonly available. Each page is divided into 
three sections:- The description part with the columns - type, 
material, polarity and description of application. The data part 
with the most 
important ratings , 
divided into clear 
columns, and a 
drawing of the 
corresponding case 
with the connection 
sequence. The 
alternative - type 
part, listing, as as 
possible, the most 
suitable alternative 
types. 

VOL 1 (A- Z) 
Contains more than 
11,000 different 
transistors and FETs. 
270 pages. Size 215 
x 147 

VOL 2 (0 - np) 
Contains more than 15,000 devices ir 
25K, J MOSFETs and more. 
VOL 1 Cat. BM-4584 
VOL 2 Cat. BM-4585 


BUY BOTH fi 
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Add some life to 
your next party! A 
strobe creates that 
slow motion, silent 
movie effect. This 
strobe operates off 
240 volt, and has a 
speed adjustment 
control. It’s housed 
in a Square wooden st 
box. 
Add to this one of our new “black light” globes or 
fluorescent tubes for great party effects. Don't pay 
over $100 for a kit. Includes quality German Xenon 
tube. 


Size 148(W) x 148(H) x 118(D)mm,  LNEWFOR. 
Cat YS-3000 $59.95 


This is the type of strobe that you see when you go 
to the disco, i Snaithcomaietemar rs 

or when you gs 

hire a re 
mobile 
disco 
fora 
party. 
The light 
Output is 
dazzling. 
Features 
include:- 
¢ on/off 
switch on rear ¢ steel box 

with strong handle for mounting » high power 
German made twisted Xenon tube * removable 
perspex tube guard for cleaning ¢ coloured filter can 
be mounted inside of perspex for different effects « 
strobe tube is unpluggable * 240V operated. 

Size 225(W) x 190(H) x 170(D)mm 

Mabile disco operators, contact our wholesale dept. 
for pricing on purchases of 5 pieces or more. 


Cat. YS-3070, $179.50 











































This pack 
contains a 
minimum of 100 
pieces of 
semiconductors. 
Packs generally 
include 
transistors, 
diodes, LEDs, 
Zener diodes and 
IC’s. ICs may 

include chips, RAM, TTL, CMOS etc. There may even be 
a bonus which could be in the way of IC sockets, 
displays, etc. Availability depends upon what Surplus 
purchase deals have recently happened, or even our 
discontinued semiconductors all end up in these packs. 
We cannot guarantee that all items above will be 
included, but we can guarantee at least 100 brand new 
prime spec semis and that $10 represents an absolute 
bargain. 


Cat. ZP-8990 


$10.00 









Another quality UK made switch. 
This one is rated at 250V AC at 
5A. Either push for on or push 
off, single pole. 

Size 20(L) x 6(W) x 11(H)mm. 
Cat. SM-1038 WAS $2.751|__ * _| 


NOW $1 ea 















Another surplus sccop purchase. 
These are made in Japan. If your business/office needs to fold normal A4 sheets to mail out, this machine will reduce 
expensive labour costs. It will fold up to 3 sheets at a time and folds them twice so they fit into an DL size (110 x 220mm) 
envelope. It will also open mail. Simply insert the envelope in the slot and it will grasp it and run it through and open it. It will 
open mail in about 1/2 the usual time taken. 240V operated. 

We have seen a similar unit in a stationery catalogue - without the letter opener for $695. We feel that a realistic price for this 
machine is $399. However, these are only $99. Save about $600??? 


Cat.YL-2900 =f. 


ONLY 
$99 
SAVE 
$500? 


We found this inverter works exceptionally well. It has good overload protection and the 
circuit breakers will trip if 110 watts is exceeded over a long time. It has a Hi/Lo voltage 
switch, efficiency is 82% Hi and 86% Lo. It is not suitable for refrigeration, motor, 

















compressor or phase shift control equipment (¢.9. electric blanket). Supplied with lead 
and cigarette lighter plug. Save $60 over previous model. 


Yoermath 


$129.50 


Cat. MI-5035 








12V 38Ah_) $99.95 WAS $149.95 Cat. sB-2495 
12V 24Ah $79.95 WAS $99.95 


Cat. SB-2492 Quality Panasonic brand 






(Wireless Receiver / Transmitter) At last a quality Remote 
Control unit with two transmitters for under $100! 

The Transmitters The keyfobs have two buttons on them, one 
LOCK and one UNLOCK with a LED to show unit has transmitted. Size is 
normal keyfob size 60 x 35 x 14mm and has a keyring. 

The Receiver It’s a black box with a 4 way terminal block for external 
connections. These are for +12V, -12V, LOCK and UNLOCK. 

Features There are separate outputs for lock and unlock which are both 
momentary (approx 0.5 seconds). There are two separate relays, one for lock and 
the other for unlock, which will switch currents up to 2 amps which is adequate for most 

applications. There is also a switch which allows the output relays to switch either to ground or to +12V to an external 
control circuit. Both transmitters and receiver have DIP switches for coding. There are 6,561 different codings available. 
Remote control range is 28 metres. Ideal for controlling central door locking, car alarms, etc., etc., etc. Supplied with two 
transmitters and one receiver. 


Cat, LR-8822 $79.95 


Extra Transmitters Now Available cat. LR-8823 $22.95 ea 
















































Ideal for the young (and young at heart). With this kit you can build a windmill, 
airplane, helicopter and watermill. You can also create your own construction designs. 
Easy to assemble. Comes complete with plastic nuts and bolts, flexible interchangeable 
lengths, wheels, solar panel, motor and spanner to assemble the kit. 

Suitable for ages 5 and up. 


Cat. KJ-6770 NORMALLY $24.95 NOW $19.95 SAVE $5 


Great for kids, and big kids! They can build their own solar powered windmill or 
helicopter. Includes sturdy plywood material, glue, solar panel, motor, and 
comprehensive step-by-step instructions. The motor turns the blades on the 
helicopter, and the blades on the windmill. Beware of cheaper inferior quality kits. 
For ages 8 and over. 


WINDMILL KIT Cat. KJ-6750 NORMALLY $26.95 
NOW $21.95 SAVE $5 
HELICOPTER KIT Cat. KJ-6760 NORMALLY $26.95 NOW $21.95 SAVE $5 















We've made a scoop purchase of 0.1uF 50V RT Monolythic capacitors. They are 
made by Centralab, which is a North American Philips company. Normal style 0.1uF 
monos cost 25¢ each or $16.50 pkt 100. 

Cat. RC-5497 







ONLY $5 per pkt of 100 








Full feature meter with plug-in 4mm probes AND transistor 
tester for under $35!!! 

This is the ideal first multimeter, and will give years of 
faithfull service. 

SPECIFICATIONS 

DC Voltage 200mV res 100uV +0.25%, 2000mV res 1mV 
+0.5%, 20V res 10mV +0.5%, 200V res 100mV +0.5%, 1000V res 1V +0.5%. Max input 
1000V DC DC Amps 200uA res 100nA +1%, 2000uA res 1uA +1%, 20mA res 10pA +1%, 
200mA res 100pA +1.2%, 10A res 10MA +2%. Overload protected mA input 2A fuse AC 
Volts 200V res 100mV +1.2%, 750V res 1V +1.2% max input 750V rms input impedance 
1Meg Res 200Q res 100MQ +0.8%, 2000Q res 12 +0.8%, 20k res 10Q +0.8%, 200k res 
1002 +0.8%, 2000k res 1k +1% Diode Test measures forward resistance of a 
semiconductor junction in kQ at test current 1.5mA max. Battery Life 100 hrs carbon, 200 


hrs alkaline - 9V (battery included) 
$34.95 





2716 Cat. ZZ-8500 $3.95 
2/64 Cat. ZZ-8501 $3.95 
27C256 Cat. ZZ-8502 $2.95 
27C512 Cat. ZZ-8503 $4.95 
Limited quantities. Buy 10 less 10%. 
















We have sold thousands of machined aircraft grade aluminium flashlights for $9.95. 
This torch is made of polished steel and gives out a very reasonable light. It’s ideal 
for keeping in the glovebox, toolbox, handbag and around the house in case of 

1 emergencies. And at $2 you can certainly afford to. Uses 2 AA batteries. Pkt 4 Cat. 
SB-2330 $1.60. : oT 


Cat. ST-3010 ONLY $2 each ; Sa 







Cat. QM-1500 






















| 
The Scope Commodore is a 240 volt mains powered, professional 20 watt soldering iron. # 
The features include an air cooled finger grip, which is ideal for continuous use. The tip and 
barrel are earthed for added Ye © — 
safety. Replacement tip : et es 
available - long life 2mm om . — 
tip Cat. TS-1492 $6.95 — * 
Cat. TS-1490 


NORMALLY 
$34.95 


ae ee | 





Top View 


















DPDT - size 20 x 10 x 9(H)mm. 
Very similar to our 12V version 

Cat. SY-4059 - this version is $6.95. : 
Cat. SY-4075 ; 


ONLY $1.00 ea ~: 
or 25 pecsina eit +i 
railfor $15. ‘‘'iiccc: 


GRID 2.54mm Shown actual size 












$29.95 SAVE $5 



















Two new strobes. Both use Xenon tubes, are weather proof, 
rust proof and designed for long life. 





Fane Acoustics UK makers of speakers for the likes of Pink Floyd, David Bowie, 
sana ir tae - Genesis, Iron Maiden, etc., have produced an absolutely 
einent Drain 220mA Current ran (agi fantastic book on PA bin designs. This book begins with 
Flash Rate 75 per min Flash Rate 90 per min construction info in general i.e. what materials to ners how to 
Seine Calaur Blue Fane Colour Bhie join timber, how to brace the cabinets, sealing, lining, wiring, 
Size 100(dia) x 88(H)mm Size 77(dia) x 50(H)mm crossovers, impedance matching etc. The second section 


includes 22 separate detailed designs for reflex cabinets, 
horns, wedge monitors, folded horns, w bins, etc. Designs 
accommodate 12”, 15” and 18” speaker components. This 
book is cram packed with information. Save a fortune and 
build high power P.A. bins for yourself and friends. 

Cat. BF-4150 


NORMALLY $19.95 NOW $14.95 


Cat. LA-5300 Cat. LA-5302 
$32.95 93] $19.95 


LOURSPERKER ENCLOSURE 
ORION AND CONSTRUCTION 











Fifth Edition 1992 _ 

Available once again, 

but for how long? ' 
The ultimate book on 74LS, 
74ALS and 74F Schottky TTL. 
Chapters include: circuit 
characteristics, design 
considerations, package 
Outlines as well, of course, 
comprehensive data on all of Cat. SB-2450 
the very broad range of $3.50 
Motorola Schottky TTL. This 680+ page book is a must for 

the engineer, logic designer, serious student or hobbyist. ea 

Now includes surface mount package information. 
Cover dimensions 230 x 180mm. 


Cat. BM-4505 $24.95 eae See Maca “ 
JAYCAR WHERE IF YOU BUY 10 OR MORE OF ANY PRODUCT YOU GET 10% OFF 


This book is aimed toward the novice hobbyist. The first 
chapter gives a basic understanding of SCRs and thyristors. 
The next chapter discusses electronic components in 
general, followed by electronic measurement, project 
building and obtaining and referencing components. The 
2nd half of the book describes the 24 projects some of 
which include light organ, timer, transmit indicator, alarms, 
Qarage door opener, proximity alarm, power monitor, 
smoke alarm, overvoltage protection circuit, voltage 
doubler, slave falsh unit plus more. 158 pages 135 x 
210mm. 

Cat. BM-2344 


S44095 Bh AS JULY $7.95 
































Ref: Silicon Chip February 1992 





This inverter is 
ideal for use 
anywhere where 
240V AC power 
is not available. 
Although rated 
at 40 watts, the 
output wattage 
is higher. Ideal 
for fax 
machines, 
electric 
toothbrushes, — 















































battery chargers for mobile telephones, lights, etc. The kit fits into a very 
compact box and we suggest experienced builders only tackle this project. 
The kit includes PCB, box, punched and screened front panel and all 


specified components. 


At last a foolproof 
masthead amplifier 
which will amplify 
UHF/VHF/FM signals up 
to 32dB. Special 
features include 
separate UHF and VHF 
gain controls and inputs, 
inbuilt UHF/VHF mixer, 
selectable FM 


amplification/attenuation and a unique feature - the inovative ‘glow 
system’. This brilliant system works like this: when the power supply 
is connected a neon lamp lights up. If a short circuit is present on 
the input side or if the power fails the lamp goes out, to advise you 
instantly. Ideal for fringe/poor reception areas. 5 year warranty. 


SPECIFICATIONS 


Gain VHF low band 40MHz-80Mkz -0 to 32dB+2dB 
(adjustable by gain control) 
FM Band With link -25dB attenuation. Without link -0 to 


32dB+2dB (adjustable by gain control) 
120-250MHz -0 to 26dB+2dB (adjustable by 


VHF High Band 


Cat. KC-5108 NORMALLY $99 JULY $79 SAVE $20 





gain control) 


s UHF Band 500-830MHz -15 to 32dB+2cB (adjustable by 


gain control) 


Noise Figure 
Cat. LT-3280 


$99.50 


Cat. MS-4000 


NORMALLY $27.95 JULY ONLY $20 


VHF <2dB; UHF <3dB 


The Jaycar MS-4000 will provide a quick, low cost means of SURGE and 
SPIKE protection for computers, monitors, printers, faxes, photocopiers, 
plus a wide range of other micro processor products. It consists of a lead 
with IEC plug to 240V pluf, two metres long with mains filter in-line. 
Technical Specs: Lead 240V plug to IEC plug Cable 2 metres long 
Material flame retardent ABS case Voltage 240V 50Hz Max Current 10A 
9300 watts Total Energy Rating 40 Joule 8/20uS Filtering Surges, spikes 
Clamping 275V RMS Peak Energy Diverter 2,500 amps Protection Type 
PN, PE, NE Approved Aust Safety Standards AS3100, AS3105. 















SURGE SPIRE PROTECTOR § 


MODEL Q PC2i 


PINS EAM CS APUG 
SHEE MEY EBT EEL TR 











FERRITE 








APPLICATIONS 












This is one subject that is very difficult to find any information on. Magnetic cores 
are the foundation for transformers, inductors and chokes used in so many of our 
electronic projects. This book is intended to be used by persons who want to (or 
have to) work with ferrite materials, but are not well versed in magnetics or ferrites 
and cannot justify outside consultation. Some of the problems addressed are:- ¢ 
How to select the right type of material * How to identify an unknown material : Ow aatals 
¢ How to measure material properties and much more. Written in 1991 by A. K. 

Johnson. 

Softcover, ringbinder. 82 pages 212 x 132mm. — Cat. BC-1125 


NORMALLY $18.95 JULY SAVE $5 ONLY $13.95 
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I These are especially designed for subwoofer applications with 

I * High output levels 

I * Increased cone excursion limits 

I * High performance roll surround and suspension system 

I * High power handling capabilities 

I * Large magnets 

I + Polypropylene cones - woven stamped for extra rigidity 

I * Designed to work correctly in relatively small enclosure sizes 

I * Special designed solid frames to increase strength and rigidity of 
| the suspension system 

I * Kapton insulation voice coils offer better reliability at higher voice 
I coil temperatures improving speaker life 











| 
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6" 1 OQ" . 2 

| Power 6OW RMS Power 100W RMS Power 150W RMS 
Cat. CW-2162 Cat. CW-2166 Cat. CW-2168 

| 


$79.50 $119 $149 


These were really cheap at our 
catalogue price of $199.50. They used 
to sell for $428. We've only gota small | 
quantity left and need to clear them 
out. The company we bought these : 
from has a new model out now, and 
they have asked us not to mention 
their name. We can tell you though, 
that they sell and install their own brand of burglar alarms and intercoms. The quality is unsurpassed 
and if your home hasn't a burglar alarm now, then this is the time to buy one. 

The LA-5050 is a versatile micro-processor controlled system with memory 
analysis which is displayed on the unit. It is housed in an attractive grey ABS box, which incorporates 
all the control functions, including the access buttons, digital status display, panic button, etc. It will 
mount in a wall just inside the front door and requires a cutout hole 300 x 140mm. The control panel 
can be mounted in the ceiling, etc., if the optional remote keypad is purchased. There is also a small 
quantity of telephone diallers available. The alarm has many features - some of which include - a clock, 
automatic mode - which enables you to program the system to arm and disarm itself at preset times, 4 
zones including some 24 hour zones (for arming the perimeter of the house at night leaving the inside 
PIR’s off), alarm activation recall - the unit will record the time of day the system was activated together 
with the zone number that triggered the alarm. What can be connected? * Remote keypad « telephone 
dialler © strobe * panic switch ¢ 4 zones i.e. 4 PIR’s etc * 2 horns backup battery The system is 
supplied with a very comprehensive, easy to follow 22 page instruction manual. Overall front panel size 
400(W) x 210(H) x 100(D)mm. Also required:- plugpack to run from 240 volt Cat. MP-3021 $22.50. 
Backup battery 1.2Ah Cat. SB-2480 $26.50. Was selling for $428. 


Cat. LA-5150 Catalogue Price $199.50 JULY $100 








Was selling for $242. 
Cat. LA-5152 Catalogue Price $129.50 


JULY $79.50 SAVE $50 





















D25 Male to Centronics. 


Genuine IBM, 9 pins wired, 2 metres long. 
Cat. PL-0879 


ONLY $5 


Cat. ZT-2165 









PNP 45V 100mA Philips brand 


Normally 18¢ ea 
pkt 100 ONLY $7.95 





The Smm 3000mCd water clear red LED has been greatly 
reduced in price. They were $3.95 


Cat. ZD-1796 
Now ONLY s2 Ga 















D25 Male to D25 Male. 


Genuine IBM, 9 pins wired. 2 metres long 


Cat. PL-0875 _ ' 
ONLY $5 SS 


am ey NR Tel U lame tg 6, 9, 12V DC at 300mA. 
THE JAYCAR PLUGPACK PHONE ie Supplied with 7 adapter 
(02) 743 5222 OR FAX (02) 743 FARE 


2066 - CHEAPEST IN 
AUSTRALIA? ONLY $19.95 





We now have our own Jaycar 
branded and approved 
plugpack. 








A quality UHF/VHF antenna for under $40? That’s right, due to 
Jaycars’ buying power we can 
now offer this ideal suburban 
antenna which is suitable for good to 
medium reception areas. receives UHF channels 

28 to 36 (Band 4) and VHF channels 0-11. Sturdy 
1 Construction designed for the do-it-yourself user. 


1 Boom length 1.2m Cat. L1-3140 $39.95 
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JAYCAR WHOLESALE 
OEM's MANUFACTURERS, RESELLERS, SERVICE 
AGENTS, INSTALLERS, ETC., CONTACT OUR 
WHOLESALE DEPT. FOR BULK PRICES 
PHONE (02) 743 5222 OR FAX (02) 743 2066 


, Clean your jewellery, glasses, dentures, 
watches, relays, switches, connectors, 
; PCB's, pens, cameras, filters, etc. 

I |t uses a transducer to produce millions 
j Of activated microscopic cleansing 

! bubbles which blow dirt, grease and 
1 grime off surfaces, and deep into cracks 

! and holes. New model has 4 timers, 4, 
8, 12 and 16 minutes. 240V operation. 
Capacity 570ml. 

Cat. YH-5400 


| | WAS $199 NOW $159 SAVE $40 








Make your own clock. Fix your old clock. 
¢ Very compact 56 x 56 x 15mm 

¢ Self starting one second stepping motor 
¢ Uses 1 x AA battery that lasts one year 
¢ +15 second/month accuracy 

e Supplied with three sets of hands 

¢ Includes sweep second hand 

Cat. XC-0100 


WAS $12.95 
JULY $10 SAVE $2.95 

















AA NiCads - 500mA Cat. SB-2452 4 for $10 


D NiCads - 1.2Ah Cat. SB-2460 4 for $20 
D NiCads - 4Ah Cat. SB-2462 4 for $50 


It's 240V mains to 1.5, 3, 4.5, 





If you have ever used mini screwdrivers a lot, you will know that most of the sets sold are OK 
for the ocassional use, but if you are really serious, they generally leave a bit to be desired by 
breaking and bending. We have solved that problem, with this new tool kit. It Salen se 7 
pieces of high quality metal screwdrivers employing z 
Nickel Chrome Molybdenum steel blades which are 
incredibly strong. The tips are all slotted 0.6mm, 
0.7mm, 0.8mm, 1.0mm, 1.2mm, 1.4mm, 1.6mm. 
Each driver has a different coloured end for quick 
identification. It all comes neatly packed in a plastic 
case. 


Cat. 10-2007 $16.95 


This is a 
quality woofer 
with foam roll 
Surround, 
silver dust 
cover and grey 
ribbed 








cardboard 

cone. Listed below are all the specifications we have 
available. 

Impedance 8Q 

Power Handling 60 watts 


Resonant Freq. (approx) 38Hz 
Frequency Response _ 38 - 3kHz 


Suitable Enclosure 25L or more - sealed 
Cat. CW-2117 
ONLY $20 ea 


































You won't buy cheaper! 

Lifetime guarantee, white box 

9.25" DSDD Cat. XC-4730 Pkt 10 $4.50 
9.25" DSHD Cat. XC-4732 Pkt 10 $8.50 
3.25" DSDD Cat. XC-4736 Pkt 10 $8.50 
3.25" DSHD Cat. XC-4738 Pkt 10 $12.95 OUR WHITE 


IBM FORMATTED BOX DISKS 
5.25" DSHD Cat. XC-4733 Pkt 10 $9.95 [imgusaelds 
3.25" DSHD Cat. XC-4739 Pkt 10 $14.95 MMU Va 





‘We've made a surplus purchase of some 5mm black 
tubing. The normal price is $2.25 for one metre. July 
we supply 2 METRES for $2.25, so it’s HALF PRICE! 
5mm diameter - shrinks to 2.9mm. 

Cat. WH-5533 


$2.25 for 2 metres 


See Catalogue for full 
SPeC.S. 
Cat. QC-1908 


$379 










































































Large wattage wire wound resistors are 
getting rarer every month. We have 
purchased a large quantity of mainly 7 
watt IRH resistors, but there are also 
some 5W, 10W and 15W. The values 
range from 1Q to 8.2k. A typical pack will 
include many of the following values. 1Q, 
1.2Q or 2.7Q, 3,3Q, 3.9Q, 4.7Q, 6.8Q, 
10Q, 202, 51Q, 56Q, 75Q, 100Q, 
120Q, 220Q, 3002, 3302, 390Q, 470Q, 
510Q, 620Q, 680Q, 820Q, 9202, 1k, 
1.5k, 1.8k, 2.2k, 2.7k, 3.3k, 4.7k, 5.1k, 
6.2k, 6.8k, 7.5k, 8.2k. Me : as : 
To buy a range of these today would cost ‘bout $90. Grab a al for that moment 
in the future when you will need one. Approx 120 resistors supplied. 

Cat. RR-3200 


ONLY $12.50 per pack 





with “Precision Sound” 


Made by James Hardie Communications. The 
latest in cordless phone technology. Features 
include:- 

¢ Precision sound compander circuitry to 
reduce interference 

¢ New microprocessor design to eliminate 
phantom ringing 

e Automatic security coding prevents 
unauthorised access to your line 

¢ Recall facility compatible with Telecom's 
“Easycall” 

e One way paging 

e User replaceable batteries in handset 

¢ User replaceable antenna on handset 

¢ Excellent range, up to 250m in ideal 
conditions 

¢ Austel approved ¢ 1 year warranty 


Cat. YT-7036 





$169.50 






High quality, super reliable machine. Features include:- 
¢ Digital announcement 

¢ Digital message/call 
counter 

e Auto disconnect 

¢ One touch playback 

¢ Power failure protection 
¢ Call screening 

¢ Fast forward and rewind 
¢ Personal memo board 

¢ Announcement only 
option 

¢ Ring selection 

¢ Message length selector 
¢ Voice activated recording 
* All the usual remote features also. Use a touch phone or tone dialler (Cat. YT-6155 
$9.95) 

¢ Austel approved * 1 year warranty 


Cat. YT-7034 $159.50 








lf your TV has not got enough inputs, then this 
switch will solve your problems. It has 3 inputs 
and one output for the TV. All connectors are 
via RCA plugs and each input has 3, one for 
video, and two for audio (L & R). Once wired, 
all components can be left wired in 


























MAGNAVOX 12W SENSA’ orp yl el e “T 
I 
I We have purchased a quantity of i 
I the fabulous Magnavox 12W 12" I 
I speakers at a special price. This i 
J pseaker is stocked by us and I 
I normally sells for $59.95. We 
I have been able to slash the price I 
I to $39.95 a saving of $20. I 
Speaker Details 
I ¢ Paper cone, foam roll surround, 
high temp 25mm voice coil, 350g r 
‘ Barium magnet. Power handling 
80W RMS. Frequency range fo - 6000Hz, sensitivity 89.2dB/W/mt. Resonant frequency 
i 95.7Hz. QMS 3.24, QES 1.12, QTS 0.83, VAS 362.1L. Two box sizes - both sealed. 
| VOL (Litres) 50 100 i 
' Tuning Freq 73.8Hz 55.2Hz 
Response Peak 6.01dB 4.13dB | 
i -3dB Frequency 49.9Hz 38.6HZ , 
Qtc 1.93 Loe 
‘ Cat. CW-2122 i 
| 1 WAS $59. 95 NOW $39.95 SAVE $20 : 
Cat Description Price 
KC-5134 Digital Voltmeter - 12V $32.95 
KC-5133 Woofer Stopper (Save $10) $49.50 
KC-5132 NiCad Cell Discharger $27.95 
KC-5131 LED Audio Power Meter $24.95 
KC-5130 Alarm Triggered Camera $49.95 
KC-5129 Camcorder Mixer $29.95 
KA-1751 Noise & Distortion Meter $139.50 
KA-1750 1GHz Frequency Counter $149.50 
KA-1749 50MHz Frequency Counter $89.50 
KA-1748 DSO Adapter for PC’s $85.00 
KA-1747 Multimedia Amp $24.95 
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4 sector alarm panel 
Cat. LA-5320 $149 


alarm panel 











Cat. LA-5324 $229 
Cat. LA-5016 $49.95 
NEW SHIPMENT 





ARRIVED 


ALARM INSTALLERS 
- CONTACT JAYCAR 
ON (02) 743 5222 











permanently. The switch box requires no 


power. Lead for connection from the video switch box and TV is supplied (3 x RCA to 3 x RCA). 


Cat. AC-1662 


NORMALLY $49.95 JULY $44.95 SAVE $5 






FOR SPECIAL 
PRICING 




















UP-TO-DATE CMOS 4000 
DATA AND COMPARISON 
TABLE - 1993 EDITION 


300 pages of useful data 


Cat. BM-4567 ONLY $19.95 


UP-TO-DATE CMOS 7400 
IC’S DATA AND 
COMPARISON TABLES 


260 pages 


Cat. BM-4566 ONLY $19.95 


UP-TO-DATE MEMORY 
DATA AND COMPARISON 
TABLE - 1993 EDITION 


Over 400 pages 


Cat. BM-4565 ONLY $19.95 

| “THE PROGRAMMER’S oe 
TECHNICAL REFERENCE” MS- | 24<:— 

DOS, IBM PC AND 

COMPATIBLES 

Cat. BM-2482 ONLY $24.95 


UP-TO-DATE WORLD’S 
TRANSISTORS - DIODES - 
THYRISTORS AND IC’s 
COMPARISON TABLES A - Z 
1993 EDITION VOL 1 


Cat. BM-4580 ONLY $19.95 





Repairing your own appliances can save you hundreds of 

dollars in professional service fees, This illustrated guide 

shows you how to repair 

Electric Water Heaters, Clothes Dryers, Clothes Washers, 

CALE xem | Refrigerators, |ce Makers, Dishwashers, Electric Ranges. 
ae mB | Softcover, 235 x 188mm 130 pages 


Cat. BT-1370 $23.95 














The best introduction to the world of computers, plain and 
simple 2 
* Explore the anatomy and capabilities of a computer and 
grasp the functions of memory, disks, files, and programs 
¢ Find out how operating systems and popular application 
programs such as word processing programs, 
spreadsheets, and database programs work ee 
* Get simple explanations of printing procedures, networks, fas 
multimedia, online services, and special hardware 

¢ Gain valuable tips 

The latest computer models, software programs, and 
peripherals can make personal computing seem more 
daunting than ever. Softcover, 230 x 186mm 438 pages 


Cat. BT-1372 $46.95 




















































Top quality Gas Soldering Iron with the 
following accessories. See catalogue for 
full details. 

1 x Hot Sol Butane Gas Tool 

1 x Protective cap 

1 x Non-slip stand with sponge 

1 x Torch tip which gives a flame 

1 x 2.4mm soldering tip 

1 x Hot blow tip for shrinking heatshrink 
tubing 

1 x Scoop for feeding tubing to hot blow 
tip 

1 x Hot knife tip 

1 x Roll solder 

1 x Case which holds everything 


Cat. TS-17022 ONLY $64.95 


TURN YOUR SURPLUS STOCK INTO CASH!! 
Jaycar will purchase your surplus stocks of 


ling for $19.95. N nade nncs, Thin aietieneaauaaa components and equipment. We are continually 
| Jo : IS no S ‘ . 
He " ar ks ; on the lookout for sources of prime quality 


cat. YT-6155 ONLY $9.95 WAS $19.95 - 1/2 PRICE Pocket Tone Dicer merchandise. 


Call Mark Harris or Bruce Routley 
BUY 10 - LESS 10% NOW on (02) 743 5222 






















































Generates DTMF signals 
For use in conjunction with telephone answering machines, remote banking, 
computers, electronic voice mail and call diverters. 
































$10 - $24.99 $3.75 
6 Leeds Street Rhodes 2138 $25 - $49.99 $450 P.O. Box 185 Concord 2137 


FREE CALL - FOR ORDERS ONLY 
Telephone (02) 743 5222 $50 - $99.99 $6.59 | ROAD FREIGHT ANYWHERE IN 


(008) 022 888 





































FAX (02) 743 2066 OVER $100 _—-$8.00_| AUSTRALIA (up to 20kg) $13.50 HotiINE (02) 743 6144 
190 Wright St (Cnr. Selby St) (08) 231 7355 363 Hume Hwy Cnr Meredith St (02) 709 2822 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat 9 - 12pm Mon-Fri 9 - 5.30 Thurs 8.30pm - Sat 9 - 4 - Sun 10 - 4pm 






144 Logan Rd (07) 393 0777 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm 
266 Sydney Rd (03) 384 1811 






188 Pacific Hwy (Cnr. Bellevue Ave) (02) 439 4799 
Mon-Fri 9 - 5.30 Thurs 8.30 - Sat 9 - 4pm Sun 10 - 4pm 


















Mon-Fri 9- 5.30 Fr 8.30 - Sat 9 - dom ne ae SI Cr Victoria i) (02) 683 3377 

Shop 2, 45 A’Beckett St City (03) 663 2030 on-Fri 3 - 9.30 Thurs 8.30pm - Sat 9 - 4pm 
Mon-Fri 9 - 5.30 Fri 8.30 - Sat9-2 Sun 10 - 4pm Sunday 10am - 4pm 

887-889 Springvale Rd Mulgrave (03) 547 1022 199 High St (047) 21 8337 

Nr Cnr. Dandenong Rd Mon-Fri 9-5.30 Fri 8.30 - Sat 9 - 2 Mon-Fri 9-5.30 Thurs 8.30 - Sat 9-4pm Sun 10-4pm 
129 York St. (02) 267 1614 6 Leeds St (02) 743 5222 








Mon-Fri 8.30 - 5.30 Thurs 8.30pm - Sat 9 - 4pm Mon-Fri 9 - 5.30 











In this second & last article on the AM Radio 
Trainer, we show you how to assemble & align 
it for best performance. You won’t need an RF 
signal generator for this task, as we describe a 
simple alignment oscillator at the end of this 


article. 


By MARQUE CROZMAN & LEO SIMPSON 


The big attraction of the AM Radio 
Trainer, apart from giving you the op- 
portunity to build a classic circuit, is 
the fact that the PC board is over- 
printed with the circuit diagram. This 
is instead of the more usual compo- 
nent overlay diagram and should en- 
able the novice to better come to grips 
with the functions of the various com- 
ponents. 

There are also a number of test 
points on the circuit board and these 
can be used for voltage measurements 
or to provide waveforms which can 
be displayed on an oscilloscope. We 
will feature some typical waveforms 
in this article, so you will know what 
to expect. 

Another point to note about the 
board is the large area of copper in the 





pattern. Most of this copper is all con- 
nected to the OV rail from the battery 
and forms a “ground plane” for the 
circuit. This helps isolate the various 
sections of the circuit from each other 
and thereby ensures a good level of 
performance. 

Before you start assembly of the 
board, there are a number of checks 
you should do. First of all, check that 
there are no shorts between tracks or 
breaks in tracks. These should be re- 
paired before you go any further. Sec- 
ond, make sure that the board is suit- 
ably drilled for all the components. In 
particular, make sure that the IF trans- 
formers can be inserted and that there 
are holes drilled for the volume con- 
trol potentiometer, for the mounting 
screws and shaft of the tuning gang, 





the 3.5mm headphone socket, the 
power switch and the battery holder. 

There should also be a pattern of 
small holes in the large circular re- 
gion where the loudspeaker is to be 
mounted — otherwise the sound will 
be muffled. 

The resistors should be inserted 
first. You can check the colour code 
for each resistor value by referring to 
the table of resistor values accompa- 
nying this article. However, whether 
or not you are familiar with the resis- 
tor colour code, we strongly suggest 
that you check each resistor value 
with a digital multimeter (switched 
to the appropriate “Ohms” ranges) 
before it is inserted and soldered into 
place. | 

The resistors can be inserted either 
way into the board but it is a good 
idea to install them so that their col- 
our codes all run in the same direc- 
tion. This makes it so much easier to 
check their values later on. Besides, it 
looks better. 

Trimpot VR2 for the audio ampli- 
fier output biasing can also be in- 
stalled at this stage. Note that its value 
should be 100Q, not 200Q as speci- 
fied on the circuit last month. 

Next, you can install all the capaci- 
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This close-up view shows the mounting details for the on/off switch, the 


headphone socket, the loudspeaker & the volume control. The loudspeaker is 
secured using three small solder lugs which are soldered to the groundplane. 


tors with a value under 10uF, which 
means all the non-electrolytic capaci- 
tors. These are specified as mono- 
lithic or ceramic disc types. 

In practice, you are most likely to 
be supplied with small rectangular 
Capacitors which have leads 5mm 
apart, to match the hole spacing on 
the board. These will have their ca- 
pacitance marked in one of two possi- 
ble codes, EIA or IEC, as shown in the 
capacitor code table accompanying 
this article. 

Having inserted the ceramic capaci- 
tors, the electrolytics are next. These 
have a black stripe down one side to 
indicate the negative lead. The elec- 
trolytic capacitors must be installed 
the correct way around otherwise they 
will be reverse-polarised and they will 
become leaky (in the electrical sense). 

Next, install diodes D1 and D2. 
Don't swap them around otherwise 
the circuit won’t work well at all. The 
OA91 germanium diode (D1) will have 
a larger glass body than the 1N4148 
silicon diode (D2). Diodes are also 
polarised so be sure that the coloured 
band for the cathode is at the right 
end. 

Note: on the circuit, the cathode 
end of the diode is the end to which 
the arrow is pointing. The arrow also 
indicates the direction in which cur- 
rent can flow. Normally, diode sym- 
bols on our circuits are marked with 
A and K to designate the anode and 
cathode. 
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Both diodes should be installed 
with a stress relief loop at one end so 
that they are less likely to be fractured 
if the board is stressed; ie, flexed or 
bent. 


A trap for young players 


The transistors go in next. Be sure 
to check that you get them around the 
right way. All the transistors speci- 
fied come in plastic TO-92 encapsu- 
lation and the three leads from the 
underside are in a triangle configura- 
tion. This is shown on the pinout 
diagram on the circuit. 

But there is a big trap for young 
(and old) players in assembling this 
board. Because we have printed the 
circuit on top of the board and ar- 
ranged the circuit pattern to match it, 
it has been necessary to take liberties 
with the leads of most of the transis- 
tors. For Q1, Q2, Q3, Q4 and Q6, it is 
necessary to push the base lead be- 
tween the emitter and collector leads, 
so that their leads match the circuit. 

If you don’t do this, the circuit won’t 
work. And make sure you put the 
correct transistor in each position. 


IF transformers 


Now you can install the oscillator 
coil and IF transformers. These all 
look the same except for the colour of 
the slug at the top. The colours are as 
follows: oscillator coil (L2), red; 1st IF 
transformer (T1), yellow; 2nd IF trans- 
former (T2), white; third IF trans- 





former (T3), black (ie, no colour). 

One point we did not cover in last 
month’s circuit description concerns 
the capacitors which are connected 
in parallel with the primary winding 
of each of these transformers and the 
oscillator coil. Have a look now and 
note these capacitors. However, if you 
have a look on the PC board, you will 
find that there is no place to put the 
capacitors. That is because the ca- 
pacitor for each unit is actually inside 
the can and is wired internally. So 
you don’t have to worry about it. 

Having capacitors inside the cans 
of resonant coils is common practice 
in radios, transceivers and TV sets. It 
ensures manufacturing consistency, 
minimises wiring and saves board 
space. 

By the way, you should resist the 
temptation to twiddle the slugs of the 
IF transformers and oscillator coil by 
using a small screwdriver. Don’t do it. 
You should buy a set of plastic align- 
ment tools and use one which has a 
blade with a neat fit in the slot of the 
slug. 

If you can’t purchase a suitable 
alignment tool, you can make one out 
of a plastic styling comb. Cut off the 
long thin portion of the handle of the 
comb and then shape one end so that 
it is like a small screwdriver blade. 
You can easily do this with a sharp 
utility knife. 

There are several reasons not to use 
a small screwdriver to adjust the slugs. 
First, it is all too easy to damage the 
slots in the slugs. Second, the blades 
of screwdrivers are often magnetised 
and this can affect the magnetic char- 
acteristics of the slugs. Third, when 
you are going through the actual align- 
ment of the radio, the steel blade of 
the screwdriver will badly affect the 
resonance of the coil and you will get 
quite misleading results. 




























Ferrite rod antenna 


When installing the ferrite rod an- 
tenna, you will need to solder the coil 
connections first and then secure the 
ferrite rod itself in place with a small 
plastic cable tie through the board. 
This is a temporary mounting method 
and there is a particular reason for 
doing it this way at this stage. The 
coil has four coloured cotton-covered 
wires and these should not be short- 
ened back since they are already pre- 
tinned. The circuit board holes for the 
antenna connections are labelled with 








Rear view of the assembled project. Bend the tags of the volume control & 





tuning capacitor so that they touch their respective pads on the board & solder 
them in place. The on/off switch, loudspeaker & headphone socket are 


connected to the PC board via wire links. 


the colours; ie, white (WHT), black 
(BLK), red (RED) and green (GRN). 

The plastic dielectric tuning capaci- 
tor is secured to the PC board by two 
small countersunk screws. After these 
are inserted and tightened, the three 
tags need to be bent at right angles to 
make contact with the relevant pads 
on the PC pattern; they are then sol- 
dered. 

Secure the volume control potent- 
iometer to the board with its washer 
and nut. Bend the tags so that they 
touch the pads on the board and sol- 
der them in place. 

The battery holder and on/off 
switch are next to be mounted. The 
battery holder is mounted on the com- 
ponent side of the board and is held 
in place with two 8BA screws and 
nuts. Use short lengths of hook-up 
wire to connect its terminals to the 
relevant spots on the PC board. The 
on/off switch is mounted through the 
board and secured with a nut and 
washer. The terminals are then con- 
nected to the board with short lengths 
of wire. 


Speaker mounting 


Three small solder lugs hold the 
speaker in place, as shown in the 
photo. The lugs are soldered to the 
ground plane, equally spaced around 
the rim of the speaker. 

Mount the headphone socket next 
to the on/off switch. The tab closest to 
the board is soldered to the ground 
plane. The other two connections 
must be made in such a way that 
when the headphone (or earphone) 


jack is inserted, it disconnects the 
speaker and connects the headphone. 
This means that the tag which makes 
contact with the tip of the jack when 
it is inserted must connect to the nega- 
tive side of the 100uF 16VW capaci- 
tor. The other tag is connected to one 
side of the speaker. You can check the 
switching operation of the socket by 
using your multimeter. 

The other terminal of the speaker is 
connected to the ground plane of the 
board via a short length of hook-up 
wire. 

To finish off the construction, four 
25mm tapped metal spacers are se- 
cured to the board with machine 
screws, one in each corner. This al- 
lows the board to sit on a flat surface 
and provides clearance for the vol- 
ume pot, tuning gang and loudspeak- 
er. 

Now check all your work very care- 
fully and you will be ready for the 
next stage which is alignment. 


Aligning your radio 


The major difference between this 
project and any other that you may 
assemble from the pages of this maga- 
zine is the need for alignment. Even if 
you have assembled the radio pre- 
cisely as we have described so far, 
there is little chance that it will work 
satisfactorily when you first turn it 
on. This is because all the slugs in the 
IF transformers need to be adjusted to 
give the best gain. 

At the same time, you will need to 
adjust the slug in the oscillator coil 
and the trimmer capacitors associated 





with the tuning gang to give the best 
“tracking”. These latter adjustments 
ensure that the resonant circuit of the 
oscillator coil “tracks” with the input 
resonant circuit across the whole of 
the broadcast band. If this is not done, 
the sensitivity will vary quite mark- 
edly across the broadcast band. 
Before you start the alignment proc- 
ess though, rotate trimpot VR2 fully 
anticlockwise. This will set the quies- 
cent current in the output stage tran- 
sistors, Q6 and Q7, to zero. Rotate the 
volume control pot fully anticlock- 
wise and the tuning knob fully clock- 
wise or anticlockwise. This done, con- 
nect a 9V battery or DC power supply 
set to 9V and then measure voltages 
around the circuit. Connect the nega- 
tive probe of your multimeter to a 
point on the ground plane and then 
measure the following voltages: 


Bitter OF O)1 vsti Miter +0.95V 
Bivitier OF (92 ieee terest +0.5V 
BAe Ol Od nceiisitncesrieny +1.1 
EVIE OF 4 satinvatucisieceeemeoncases +4.7V 
BaS@: OFF sicissiesticesisosaversocemeies +4.0V 
De Oo cacpa ee isis ae eengeeedopatiees +4.6V 


In each case, the voltage should be 
within about +10% of the value noted 
above. It will depend on the precise 
value of the supply voltage, the resis- 
tor tolerances and the individual gains 
of the transistors. If the voltages are 
quite different from the values listed 
above, then you should investigate 
why. | 

By the way, these voltages are “no 
signal” voltages, because little or no 
signal should be picked up by the 
input stage and the volume control is 
turned down so that there is no signal 
going through the amplifier stages. 
Naturally, the presence of signals will 
alter the voltages, although not greatly. 
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Note that if you take the trouble to 
calculate the expected base bias for 
each transistor and then subtract 0.65V 
to get the emitter voltage, you will 
find an odd result for the base bias 
voltage of Q2. This is because a major 
factor in its bias condition is the de- 
tector diode D1. This has a static for- 
ward voltage of 0.2V and this effec- 
tively “loads down” the voltage at the 
emitter to about 0.5V. 

You can also measure the current 
drain now. This can be done by con- 
necting your multimeter (switched to 
a low current range) across the on/off 
switch. If your multimeter has auto- 
matic polarity switching, you don’t 
have to worry about how this connec- 
tion is done. If your meter doesn’t 
have auto polarity, connect the posi- 
tive probe to the battery side of the 
switch and the negative probe to the 
other side. With the switch set to OFF, 
the current through the meter should 
be less than 10 milliamps. If the cur- 
rent is substantially more, you prob- 
ably have a fault. 

Note that there is a risk in this pro- 
cedure of connecting your multim- 
eter across the on/off switch. If one 
side of the multimeter shorts to the 
groundplane, you could damage your 
meter or, at the very least, blow its 
internal fuse. 

A safer way of monitoring the cur- 
rent drain is to connect a 1Q resistor 
in series with the positive lead to the 
battery holder. This done, use your 
multimeter to monitor the voltage 
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OSCILLATOR 
TRIMMER 


SS 


ANTENNA 
<—>~—— TRIMMER 





Fig.3: this diagram shows the 
locations of the antenna & oscillator 
trimmer adjustments on the tuning 


gang. 


across the resistor. For example, if the 
voltage reading is 9mV, (9 millivolts) 
then by Ohm’s Law, the current will 
be 9mA (9 milliamps) 

Aligning the IF stages requires the 
injection of a 455kHz signal into the 
front end of the circuit. Connect an 
RF oscillator, set to 455kHz, through a 
-001uF ceramic capacitor to test point 
TP1. If you build the test oscillator 
described later in this article, you will 
not need the .001uF capacitor. Ide- 
ally, you should disable the local os- 
cillator by connecting a short lead 
between the collector of Q1 and test 
point TP2 but in practice, it doesn’t 
seem to matter. 

Connect your multimeter (set to 
read DC volts) between test point TP3 


RESISTOR COLOUR CODE 
4-Band Code (1%) 

brown red green brown 
brown black green brown 
grey red yellow brown 
green blue orange brown 
yellow violet orange brown 
Orange white orange brown 
red violet orange brown 
brown red orange brown 
brown black orange brown 
yellow violet red brown 
orange orange red brown 
red red red brown 

brown black red brown 
yellow violet brown brown 
brown black brown brown 





and ground. Set the generator to give 
an RF signal output of about imV. 
Now the idea is to adjust each of the 
slugs in the IF transformers in turn for 
a minimum voltage on test point TP3. 
What happens is that as you adjust 
the slugs, the gain of the IF stages 
improves and the signal fed to the 
detector diode (D1) increases. The 
detector diode rectifies the IF signal 
and so as the signal increases, the 
negative voltage produced by the de- 
tector increases. Hence, the voltage at 
test point TP3 decreases. 

If you want to look at it another 
way, you will be adjusting the slugs 
for a null voltage at TP3. If you have 
an analog multimeter, you will find it 
more suitable for this task than a dig- 
ital meter since you can judge the 
centre of the null more easily by the 
way the pointer swings back and forth 
as you tweak each slug. 


Oscilloscope method 


If you have access to an oscillo- 
scope, you can connect it to TP5 and 
observe the IF signal directly. Now, as 
you adjust the slugs, you will see the 


CAPACITOR CODES 
Value 
022uUF 


IEC Code 
2en 
O1uF 10n 
.0047uF 4n7 


EIA Code 
223 
103 
472 





9-Band Code (1%) 

brown red black yellow brown 
brown black black yellow brown 
grey red black orange brown 
green blue black red brown 
yellow violet black red brown 
orange white black red brown 
red violet black red brown 
brown red black red brown 


_ brown black black red brown 


yellow violet black brown brown 
orange orange black brown brown 
red red black brown brown 

brown black black brown brown 
yellow violet black black brown 
brown black black black brown 











- Setting the 7 ing ange without an RF generator 


rocedure local oscillator and for an AM broad- 


‘ “for setting ‘oecillaiar ws eete. : 
oe we e assumed that you had — 





| rely on broadcast Sond at the top : 

and bottom of the broadcast band. 
However, this poses something — 
of a “chicken & egg” situation. How 

do you do the tracking adjustments 


_ if you cannot receive the signals? In 
- most cases, you should be able to 


readily receive a signal at or near 


the bottom of the broadcast band, 


Bas easy. <7 
A solution to this problem i is oe 
able if you have another AM radio. 





signal increase or decrease. Adjust 
the slugs for the best possible signal 
amplitude. Note that if there is a ten- 
dency for clipping of the signal at 
TPS, just reduce the signal input from 
your RF oscillator. 


Tracking adjustments 


These adjustments ensure that the 
RF input circuit and the local oscilla- 
tor cover the correct range of frequen- 
cies so that you can tune over the 
broadcast band. Ideally, you need an 
RF signal generator to do this task. If 
you don’t have access to one, you will 
have to rely on tuning stations at the 
top and bottom of the band. In Aus- 





Fig.4: this is the waveform that will 
appear at test point TP5 during 
alignment if you are using a signal 
generator modulated at 400Hz. 


tow's that again? Well, as you now ~ 
know, every sigathet radio has a | 


cast receiver this oscillator will be 

—455kHz above the tuned frequency. — 

yr. Therefore, you can use the local 
oscillator in your other AM radio to 


et the tracking adjustments at the 
op of the band. 
The method to follow is this: place 


the ferrite rod of the AM Radio © 
_ Trainer near the antenna rod of your ~ 
other AM radio (this will usually be © 
at the top of the case). Rotate the 


tuning knob of the AM Radio Trainer 


fully clockwise to tune to the top of 
the band. Tune your other AM radio 
10-14 65kHz or as: eee to this figure 
as you can. 


_ As you do so, you should be able 


| 9 hear a faint heterodyne whistle 
- from the speaker of the AM radio. © 


Now proceed to peak the antenna 
and oscillator circuits as described 


- in the article. 





tralia, the broadcast band is specified 
as 531-1602kHz, so to be sure of cov- 
ering this band, it is normal to make a 
radio tune slightly more, say 525- 
1620kHz. 

Let’s first proceed on the basis that 
you have an RF signal generator. Set it 
to 525kHz and rotate the tuning knob 
fully anticlockwise. This sets the 
plates of the tuning gang “in mesh” 
which is the maximum capacitance 
condition, for the low frequency end 
of the band. Now adjust the slug in 
the oscillator coil for maximum loud- 
ness of the signal via the speaker, or 


_for maximum signal amplitude at TPS, 


if you have an oscilloscope. 





Fig.5: this 1kHz sinewave shows the 
crossover distortion nicks which will 
be present when the quiescent current 
in the audio output stage is zero. 


Now rotate the tuning knob so that 
it is fully clockwise. Set your RF sig- 
nal generator to 1620kHz. Tune the 
adjustment screw on the back of the 
tuning gang labelled “oscillator trim- 
mer” (see Fig.3) for maximum signal 
amplitude, as before. 

Rotate the tuning knob fully anti- 
clockwise and redo the oscillator coil 
slug adjustment again at 525kHz. This 
done, go back to the top of the band at 
1620kHz and adjust the oscillator trim- 
mer again. These adjustments need to 
be done a number of times as the top 
adjustment affects the bottom adjust- 
ment and vice versa. 

You have now adjusted the oscilla- 
tor range so that the broadcast band 
can be tuned in. As a point of interest, 
the oscillator will now be tuned over 
the range 980-2075kHz. 

Now you need to adjust the ferrite 
rod coil and antenna trimmer (on the 
back of the tuning gang). Set the tun- 
ing knob fully anticlockwise and set 
the RF signal generator to 525kHz, 
then move the coil along on the ferrite 


rod until the signal amplitude is at a 


peak. Now set the RF generator to 
1620kHz and turn the adjustment 
screw on the back of the tuning gang 
labelled “antenna trimmer” (see Fig.3) 
until you peak the incoming signal 
again. 

You should now repeat these ad- 
justments for the optimum response. 
When this is done, the ferrite rod coil 
should be fixed in place by melting a 
little candle wax over one end. 

That completes the alignment of 
the AM Radio Trainer. 


Quiescent current 


All that remains to be done is to set 
the quiescent current by means of trim- 
pot VR2. By selecting a value of 100Q 





Fig.6: this is the waveform from the 
calibration oscillator shown in Fig.7. 
The hash on the waveform is the 
residual 3.58MHz harmonic content. 
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A Crystal Controlled IF Generator 


If you can’t lay your hands 
on an RF signal generator to 
do the alignment for your AM 
Radio Trainer, then you can 
build this crystal controlled 
IF generator board. It is bas- 
ed on a standard American 
3.579545MHz colour burst 
crystal. When divided by 8, 
you end up with a frequency 
of 447.4kHz. This is within 
2% of 455kHz and is prob- 
ably more accurate than you 
would obtain by setting a 
typical RF generator to 
455kHz. 

Three CMOS gates ofa 4011 quad 
gate package are connected in se- 
ries and the 3.58MHz crystal con- 
nected between input and output 
via a 1.5kQ resistor. The gates are 
biased into the linear region with 
the 4.7MQ resistor and the output 
is a Square wave. This is buffered 
by the fourth gate of the 4011 which 
then drives IC2, a 4040 12-stage 
binary counter. The divide-by-8 pin 
of the 4040 is then used as the 
output. 

A third order low-pass RC filter 
then removes the harmonics and 
reduces the amplitude to a level 
suitable for injecting into the IF 


T 22pF 





x1 
3.579MHz 


22pF 7 


a) 4 70pF eee 4470p mE 4700F 
are ES ai 


+9V 


4.7k 4.7k .001 


OUTPUT 


i 


CALIBRATION OSCILLATOR 


Fig.7: the circuit divides the output from a 3.58MHz crystal oscillator by 
eight & then filters it to provide a sinewave at 447.4kHz. 





OUTPUT 


GND 


Fig.8: the parts are all mounted on a small PC board coded 06107931. 


strip. The final output is a sinewave 
with an amplitude of about 35mV 
peak-to-peak into a 10kQ load. 


Construction 


Check the board carefully for 
shorts and breaks in the tracks. This 
done, install the resistors first, fol- 


lowed by the capacitors and ICs. 

Next mount the crystal and the 
PC stakes. Lastly, the battery clip 
leads can be soldered in. 

In operation, this oscillator needs 
to run from a fresh 9V battery, as it 
drops in frequency below about 
8.5V or so. 


‘RYy warigy SRN 





This view shows the fully-assembled alignment oscillator. Note that it should 
be powered from a fresh 9V battery, as it drops in frequency below about 
8.5V. Connections to the AM radio are made via alligator clips. 
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The sensitivity of the receiver can be improved by mounting the ferrite rod up 





off the board using a plastic bracket. The reason for doing this is that the copper 
pattern on the board substantially de-sensitises the antenna. 


for this trimpot, we have deliberately 
restricted the range of adjustment. 
This has been done for safety’s sake 
because if the range of adjustment 
was larger, it would be possible to 
destroy one or both of the output tran- 
sistors, because of excessive quies- 
cent current. 

The best way to adjust the quies- 
cent current is to feed a sinewave 
modulated signal into the front end of 
the radio from an RF signal generator. 
Connect an oscilloscope to the output 
at test point TP8 and adjust the vol- 
ume control for a signal amplitude 
across the speaker of about 2V or 3V 
peak to peak. At this stage, VR2 should 
still be fully anticlockwise 

If you now have a look at the signal 
on the scope screen, you will see the 
classic sinewave with crossover dis- 
tortion — notches in the waveform at 
the crossover point (see Fig.5). Now if 
you rotate VR2 you will see the cross- 
over nicks disappear from the wave- 
form and, at the same time, the sound 


06107931 










447kKHzZ 





will become cleaner. Rotating VR2 to 
reduce the crossover distortion will 
not increase the current by much, by 
no more than a milliamp, but it will 
make a big difference to the sound 
quality. 

By the way, you should measure 
the current drain of the radio while 
you are adjusting the quiescent cur- 
rent with trimpot VR2. 

Typically, the current drain of the 
radio at 9V should be less than 10 
milliamps when the volume control 
is at minimum setting (ie, no signal 
through the audio amplifier stages). 
With the volume control well ad- 
vanced to make the radio quite loud, 
the current drain may be 40 milli- 
amps or more. 

You can also easily measure the 
current drain of the radio without the 
audio stage. Just plug an open-circuit 
3.5mm jack into the headphone socket. 
This disconnects the loudspeaker and 
causes the amplifier to latch up and 
thus draw negligible current. Under 






Fig.9: this is 
the full-size PC 
pattern for the 
calibration 
oscillator. 


Acknowledgement: our thanks 
to Bob Barnes of RCS Radio Pty 
Ltd for producing the prototype 
screen printed boards. RCS Ra- 
dio can supply the board in two 
versions: a standard phenolic 
board with the circuit screen- 
printed in black on the topside, or 
the deluxe board which is screen 
printed in two colours (white cir- 
cuit on a deep blue background). 
The code number is 06106931. 
-The standard board is available 
for $19.90 and the deluxe board is 
$24.90. Post & packing is $2.00. 
Contact RCS Radio Pty Ltd, at 
651 Forest Road, Bexley, NSW 
2207. Phone (02) 587 3491. 





these conditions, the rest of the radio 
circuit will draw around 4mA or less. 


Mounting the ferrite rod 


By now, you will have tried out the 
radio and possibly found that its per- 
formance leaves something to be de- 
sired, even though you should be able 
to tune in stations right across the 
broadcast band. You will find lots 
more stations at night, provided you 
are not attempting to listen to your 
radio close to a TV set or computer. 
Both cause loud whistles across the 
dial. 

There is a further step you should 
take to get the best out of your radio 
and that is to mount the ferrite rod 
antenna up off the board by at about 
25mm. The reason for doing this is 
that the copper pattern of the PC board 
substantially de-sensitises the antenna 
— in fact, any metal will do this. 

To mount the antenna rod off the 
board by the requisite amount, we 
made up a rightangle bracket out of 
scrap plastic. This was secured to the 
PC board with two screws and nuts, 
while the rod was secured to the brack- 
et with two small plastic cable ties. 

Mounting the antenna rod in this 
way will make a substantial differ- 
ence to the sensitivity. You should 
repeat the peaking procedure for the 
ferrite rod coil and antenna trimmer. 


Notes & Errata 


The trimpot specified for VR2 in 
the audio amplifier output stage 
should be 100Q, not 200Q as speci- 
fied in the first article. SC 
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Last month, we 


introduced the Digital 


Logic Analyser & 
gave the circuit 
details. This month, 
we describe the 
construction & the 
software installation. 


Windows-based 
digital logic analyser; Pt.2 


Despite the apparent circuit com- 
plexity, this project is very easy to 
build. All the circuitry is contained 
on the two double-sided PC boards 
and these feature plated-through 
holes, component overlays and sol- 
der masks. The main thing to watch 
out for is that all parts are correctly 
installed the first time. Once you have 
soldered a part into a plated-through 
board, it is quite difficult to remove. 
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By JUSSI JUMPPANEN 


The easier of the two boards is the 
internal XT bus card which uses just 
five ICs plus a few other parts. None 
of these ICs require sockets so the first 
step in the construction is to solder 
them all in place. Make sure that each 
IC is correctly positioned and that it 
is aligned as shown in the overlay 
diagram — see Fig.7. 

Once the ICs have been soldered 
into place, the 8-bit DIP switch, resis- 


Sample Description 
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tors and decoupling capacitors can be 
added. Finally, the female DB37 con- 
nector can be soldered into place and 
the slot bracket attached to the card — 
see photo in Pt.1. 

Make sure that the DB37 connec- 
tor used is a female type and that it is 
a long version so that it protrudes the 
correct amount beyond the end of the 
board. If a short DB37 connector is 
used, the socket will not be flush with 











the PC case when the card is installed 
in the bus slot. 


Logic analyser board 


The external logic analyser card is 
a little more complicated to build as it 
uses some 29 ICs in total. The first 
step is to install IC sockets for IC1, 
IC2, 1C10, 1C13 & IC22 — see Fig.9. Do 
not use sockets for the remaining ICs 
however, as they will only add to the 
expense of the project. 

Once the sockets have been in- 
stalled, the remaining ICs can be in- 
stalled by soldering them directly to 
the PC board. As before, take care to 
ensure that each IC is placed in its 
correct location and is oriented cor- 
rectly. This done, the remaining com- 
ponents can be installed. These in- 
clude the resistors, capacitors and 
crystal. A 16-pin IDC socket will also 
have to be soldered into the IDC16 
location. 

A point to note here is that although 
the PLL (IC13) is a 74HC4046, not all 
74HC4046s are the same. A Philips 
device will be supplied with the kit 
but a National Semiconductor device 
can also be made to work’simply by 
changing a few component values — 
see Table 4. 

At this point, the DB37 expansion 
port connectors can be added. A male 
connector is used for the input socket, 
while a female connector is used as 
the output socket. 

The final stage in the construction 
involves the wiring of the channel 
inputs and the external clock. The 
channel inputs are very simple to wire 
because IDC connectors are used. The 
external clock wiring (to the input 
socket and switch) is slightly more 
difficult because each lead has to be 
soldered independently, but fortu- 
nately there are only six connections 
to make. 

The external board can now be 
mounted in the instrument case. To 
do this, the front and rear panels need 
to be drilled to match the supplied 
templates. The rear panel is then fas- 
tened to the DB37 connectors, while 
the DB15 channel input connector, 
external clock input RCA jack and 
internal/external clock switch are at- 
tached to the front panel. | 

All that remains now is to wire the 
nine probe clips (eight input chan- 
nels plus ground) to the matching 
DB15 plug connector. Be sure to con- 
nect each input to the pin number 


Fig.7: parts layout for the internal bus card. DIP switch $1 





(top, left) is used to partially set the hardware address. 


~~ Dig 


| File Edit Search Help 


ital Logic Analyser Tg Sc 


Hardware $ 





by the DIP switches on the internal & external cards — just click Edit/Hardware 
to bring up the above display. The default is OF 30; change this only if necessary. 


designated on the circuit diagram and 
use a black probe clip for the ground 
connection. 


Hardware installation 


The first step in the installation is 
to set the DIP switches on the two PC 
boards to match the required I/O ad- 
dress. During testing, the I/O location 
OF30 was used successfully on a ma- 
chine with two serial ports, a printer 
port, a games port and a fax card. It is 


recommended that this location be 
used for your initial tests. 

Table 5 shows the DIP switch set- 
tings on the two boards for various 
I/O addresses. Note that, because of 
the inverting nature of the circuit, a 
logic 0 is set by turning the DIP switch 
on, while a logic 1 is set by turning 
the DIP switch off. 

Thus, to set an address of OF30, 
turn DIP switches A15-A12 ON and 
A11-A8 OFF on the internal card; and 
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Fig.9: 


parts layout for the external PC board. Install IC sockets for IC1, IC2, 


1C10, IC13 & IC22 but not for the other ICs. A male DB-37 connector is used for 
the input socket, while a female connector is used for the output socket. 


turn A7-A6 ON and A5-A4 OFF on the 
external card. The remaining address 
locations (A3-A0O) are fixed — see 
Table 5. 

The internal card can be inserted 
into any spare XT or AT bus slot (make 
sure that the power is off). At this 
point, the computer can be powered 
up and checked to ensure that it boots 
as normal. If the machine starts but 
locks up, the card is probably using 
an I/O location required by another 
device. If so, turn the machine off, 


internal XT Card 


change the I/O address to another lo- 
cation (eg, to 1030, OE30 or 0D30) and 
try again. 


Software installation 


An installation program on the disc 
supplied with the kit makes this job a 
breeze. This program must be run from 
within Windows. 

To install the software, insert the 
disc into drive A:, then choose the 
FILE RUN menu option and type 
A:\install. This will install the soft- 


TABLE 5 


Note 1: 0 = DIP Switch ON; 1 = DIP Switch OFF due to : inverting nature of the circuitry. 
Note 2: an "x" means software controlled addressing. 
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ware into a directory called dla (you 
have the option of changing this to 
another name) and create the relevant 
program group. After that, the pro- 
gram can be run by double clicking 


TABLE 4 






a Zn 120 ohm 


External Card 
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Above: the IDC socket on the external 
board is wired to a DB15/F connector 

on the front panel via a ribbon cable. 

The front panel also carries the DPDT 
clock source switch & an RCA socket 

for the external clock input. 


on the Digital Logic Analyser icon. 

With the software running, click 
the Edit/Hardware menu option to set 
the hardware address to match the 
address previously set by the DIP 
switches (the default is OF30; change 
this only if necessary). The hardware 
addressing can then be easily checked 
by toggling the external/ internal clock 
switch on the front panel. 

As the switch is toggled, the clock 
status field at the bottom right of the 
screen should also toggle to match the 
switch setting. If the status does not 
change, this probably means that the 
actual hardware address does not 
match the software hardware address. 

If this fails to fix the problem, check 
the switch wiring. The voltage on pin 
9 of IC18 should change from OV to 
5V as the switch is toggled. If no volt- 
age change is observed it means that 





The nine probe clips (eight input channels plus ground) are wired to a DB15 
plug connector that matches the socket on the front panel. Be sure to connect 
each input to the pin number designated on the circuit diagram. 


the switch is wired incorrectly. If the. 


voltage changes but is not registered 
by the software, the address must be 
wrong. 

When the internal/external clock is 
correctly registered by the software, 
the system is correctly configured and 


the setting will not need to be changed 
again. The project can now be tested 
for correct operation by first connect- 
ing the various channel probes to 
any suitable TTL clock circuit (don't 
forget to connect the ground probe). 
Fig.12 shows a suitable test circuit. 
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Fig.10: the frequency & period of a waveform can be measured by clicking the 


Digital Logic Analyser 






right mouse button at the start of a cycle & by holding down the SHIFT key & 
clicking the right mouse button at the end of the cycle. 


File Edit 
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F ig.11: the Search Level Selection 


The next step is to program the 
triggering options and the sample fre- 
quency. To program the triggering op- 
tions, simply select the Edit/Trigger 
menu to bring up the Trigger Selec- 
tion menu (or double click the left 
mouse button in the display area). 
The sample frequency can be set any- 
where between 100kHz and 6MHz (in 
100kHz steps) by clicking on the UP & 
DOWN buttons located towards the 
bottom left of the display. 

After that, it’s simply a matter of 
clicking on the Start button. If the 
sample is not completed within one 
second, click on the Abort button, 
reprogram the trigger value and try 
again. If all is OK, the screen should 
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Search Level Selection 





dialo 
samples & trigger levels. A channel can be m 
individual channel search criteria must be 


X 


Digital Logic Analyser 





lets you search for particular data 
arked high, low or don’t care. All 
met for the search to succeed. 


+5V 


27k 


33pF 





CLOCK 
FREQUENCY 
200kHz 


Fig.12: this simple test circuit 
generates eight spot frequencies 
ranging from 12.5kHz to 48.8kHz. 









_ Where to buy the kit 


The kit is offered in three formats: 
(1). A complete kit consisting of all 
the parts as listed — price $215.00 
plus $10.00 p&p. 

(2). A complete kit of all parts ex- 
cept for the case — price $185.00 
plus $5.00 p&p. 

(3). Two double-sided PC boards 
(with screened overlays) plus soft- 
ware — price $90.00 plus $5.00 p&p. 
To order, send cheque or money 
order to Jussi Jumppanen, PO Box 
697, Lane Cove 2066, NSW. Phone 
(02) 428 3927. Please specify 
whether a 5%-inch or 3¥%-inch disc 
is required. 

Note: copyright of the two PC boards 
for this project is retained by the 
author. 





















refresh and the results of the sample 
will be displayed. 

A context-sensitive help system is 
provided and this can be accessed at 
any time by clicking on the Help menu 
option. For example, if the Help but- 
ton is clicked in the Trigger selection 
menu, an explanation of the Edit Trig- 
ger Command will be given. 

Once you have sample waveforms 
displayed, you can try out some of the 
other features of the software. For ex- 
ample, you can examine the effects of 
changing the trigger selections and 
the timebase option. The software also 
lets you search for particular data sam- 
ples and trigger levels. And if you 
don’t like the display colours or the 
line thickness, you can edit these to 
suit your requirements. 

You can also make accurate fre- 
quency and period measurements on 
individual waveforms. To do this, 
place the cursor at the beginning of a 
waveform cycle and click the right 
mouse button, then move the cursor 
to the end of the cycle and click the 
right mouse button while holding 
down the SHIFT key. The frequency 
and period of the waveform can now 
be read from the data bar. 

Finally, readers should note that 
the 4MHz crystal was left off the main 
circuit diagram (Fig.4). This crystal 
goes between pin 13 of IC15f & pin 10 
of IC15e. Several pin numbers were 
also left off: the input of IC15d is pin 
9; the input of IC15e is pin 11; and the 
input of IC15f is pin 13. Sc 

















12VDC to 240VAC 


inverter 


This compact 12V to 240VAC in- 
verter will operate most low powered 
electrical equipment such as VCRs, 
TV sets, fans, computers, small kitch- 
en appliances and in fact, almost any 
mains-powered appliance with a 


Dynalink dish 
alignment meter 
This dish alignment me- 
ter covers the frequency 
range from 900-2050MHz 
and it contains a nicad bat- 
tery pack, allowing the 
LNB (low noise block) of 
the dish to be powered di- 









lithic microwave IC) am- 
plifier and internal integrator to 
average all signals in the LNB out- 
put band and then drive an analog 
signal strength meter. It has an ad- 
justable sensitivity control and an 
audio indicator which increases 
in pitch as the dish alignment is 
improved. — | 

For anyone contemplating dish 


















or future pay TV transmissions, 
this is an indispensable tool. The 
unit comes complete with a 2-me- 





installations for either the present product and other satellite TV 


tre length of RG-6/U cable with F 


power consumption of up to 160 watts. 
No-load power consumption is a 
mere 1.2W while the output surge 
capability is 400W. Weight is 1.1kg 
and dimensions are 180 x 105 x 60mm. 
The inverter is available from all 
Dick Smith Electronics stores at $249 
(Cat. M-5010). Also available is a 600 
watt model at $399 (Cat. M-5000). 





connectors, wall charger and carry 
case with shoulder strap. The me- 
ter can be looped into the coax 
feed from a satellite receiver to 
verify LNB power consumption 
and polarity.  —s_—_» 

The Dynalink SM-01 Satmeter 
is available now for $470. 

For further information on this 


products, contact Av-Comm Pty 
Ltd, PO Box 225, Balgowlah, NSW 
2093. Phone (02) 949 7417 or fax 
(02) 949 7095. 


Panasonic GPS 
receiver 





Panasonic’s KX-G5500 GPS receiver 
is a compact receiver which measures 
a mere 130 x 65 x 35mm and offers all 


the benefits of portability and easy 


operation. It’s powered by a long-last- 
ing, rechargeable nickel metal hydride 
battery or from a AA alkaline battery 
pack (supplied). A lithium battery 
serves as a memory backup. 

The KX-G5500 comes complete 
with external antenna, antenna/DC 
adaptor, adjustable mount, carry case, 
battery charger and AC adaptor, and 
alkaline battery case. The case is 
splash resistant and features a backlit 
LCD panel so that it can be read in the 
dark. 

Note: all GPS receivers are subject 


to a degradation of position of plus or 


minus 100 metres as determined by 
the US Department of Defence. 

For further information, contact 
Panasonic Australia by phoning (02) 
986 7400. 


Rack mounted 


personal computers 


Modgraph Inc, well known as a 
manufacturer of Super-VGA colour — 
monitors, now offers a range of per- 
sonal computers in a series of rack- 
mounted configurations. Intended for 
applications where high resolution 
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colour and PC processing capabilities 
are needed in a standard 19-inch rack 
format, the GX-4500 offers 800 x 600 
resolution. 

The GX-4500’s Sony Triniton-based 


super VGA 8.5-inch diagonal, flat 


screen display is mounted with the 
disc drives alongside. There is achoice 
of 286, 386 or 486 processors, with 
two to five expansion slots and inter- 
nal hard disc drives up to 200 mega- 
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bytes. In keeping with the rack mount 
configuration, the system’s 89-key key- 
board can be mounted ona slide which 
goes under the PC, or can be folded 
over the screen and disc drives. 

For further information, contact 
Amtex Electronics, 13 Avon Rd, North 
Ryde 2113. Phone (02) 805 0844. 


8-channel 
relay board 


The AX5008 relay and isolated dig- 
ital input board plugs directly into 
any expansion slot of an IBM PC/XT, 
AT or better. The eight SPDT relays 
are intended for low power switch- 
ing; their contacts are rated at 3A at 
120VAC or 24VDC with a resistive 
load. 

The eight opto-isolated digital in- 
puts provide 1kV channel to channel 
or channel to ground isolation. Their 
input impedance is 800Q Connec- 
tions are made via a 37-way D-type 
male connector which is supplied 
with the board. For more informa- 
tion, contact Boston Technology Pty 
Ltd, PO Box 1750, North Sydney 2059. 
Phone (02) 955 4765. 





Music on hold 
for phones 





This Austel approved device allows 
any phone system to provide music 
on hold for incoming callers or outgo- 
ing Callers. To place a call on hold you 
merely press 8 on a tone or pulse dial 
phone. To pick up the call again, press 
8 again. The music program may be 
from any source such as a tape player 
or radio. 

The device itself uses US modular 
phone plugs and sockets but Telecom 
adaptor plugs are also supplied. The 
Music-On-Hold adaptor is priced at 
$279 while an Austel approved line 
isolation transformer is an extra $80. 

For further information contact 
David Reid Electronics, 127 York St, 
Sydney, NSW 2000. Phone (02) 267 
1305, 


Rotational 
speed sensor 





The Philips KMI10/1 rotational 
speed sensor is claimed to be the first 
fully integrated contactless speed sen- 
sor to meet all the requirements of the 
automotive industry. Features include 
accurate measurement down to zero 
rpm, an ability to operate at tooth-to- 
sensor spacings as large as 2.5mm 
and at ambient temperatures as high 
as 190°C. These sensors operate with 
a wide variety of wheel teeth struc- 






























res while a built-in hysteresis in the 
gnal conditioning circuit makes it 
nmune to vibrations. 
This combination of features suits 
e KMI10/1 for use in automotive 
pplications such as ABS (Anti-lock 
rake Systems), ASC (Anti Slip Con- 
ol) and engine management systems. 
ndustrial applications include the 
letection of ferrous metals, proximity 
letection and current flow detection. 
ith a very small sensor head and no 
equirement for external magnets or 
additional components, the KMI10/1 
s small and rugged enough to be inte- 
brated into ball-and roller-bearings. 
wo KMI10/1 sensors operating to- 
lbether can be used to detect speed 
and direction, or to make incremental 
measurements. 

The KMI10/1 is a 2-terminal device 
which operates at frequencies from 0- 
25kHz, producing a pulsed current 
output at the tooth frequency. Unlike 
inductive sensors, the magnitude of 
this pulsed current (7mA in the low 
state and 14mA in the high state) is 
frequency independent. Only one low 
value resistor and capacitor are re- 
quired to turn the output current into 
a TTL-compatible signal that is suit- 
able for microcontrollers or other con- 
trol logic. 

For further information, contact 
Philips Components, 34 Waterloo Rd, 
North Ryde, NSW 2113. Phone (02) 
805 4455. ap 


Vivitar video fader/ 
audio mixer 





This compact video fader can mix 
the sound from three separate sources 
as well as being able to provide a 
smooth fade-in or fade-out of a source 
such as a camcorder or VCR. The unit 
comes with its own microphone and 
is supplied with video and audio 
leads. It runs from an external 12V DC 
plugpack adaptor (not supplied). 

The unit retails for $199 and is avail- 
able from David Reid Electronics, 127 


York St, Sydney NSW 2000. Phone 
(02) 267 1385 or fax (02) 261 8905. 


Kenwood’s luxury 
L-A1 amplifier 


Kenwood’s new top of the line L 
Series hifi equipment is finished in a 
luxurious anodised gold fascia plate 
with hand-rubbed rosewood side pan- 
els. 





Inside the L-A1 amplifier is a spe- 
cially developed Super C4 (Super Con- 
stant Cascade Circuit) that represents 
a major departure from conventional 
differential amplifier design. The su- 
per C4 circuitry is claimed to reduce 
the in-phase noise in much the same 
way as the high CMRR (Common 
Mode Rejection Ratio) of differential 
designs but it produces a much cleaner 

| continued on page 83 


VIDEO & TV. 


SERVICE PERSONNEL 
TV & VIDEO FAULT LIBRARIES 
AVAILABLE AS PRINTED MANUALS $85 +P/H 


BOTH MANUALS T.V. & VIDEO $145 +P/H 
OR AS A PROGRAM FOR IBM COMPATIBLES OR AS AN 
APPLICATION PROGRAM FOR D-BASE III PLUS 
FOR MORE INFO. CONTACT TECHNICAL APPLICATIONS 
PO BOX 137 KENMORE 4069 OR FAX/PHONE (07 


secant 
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AUSTRALIA'S LARGEST RANGE OF PRE BUILT MODULES 


REGULATED POWER SUPPLIES ASSEMBLED KITS — AMPLIFIERS 
ITEM # DESCRIPTION PRICE DESCRIPTION 
S0001 = 0-50V 3a Precision PSU with short CKT break Stereo Pre-amplifier with magnetic mic. amplifier 
& over load protector 49.00 Speaker protector stereo 
S0002 = 0-15V 5A Regulated DC Power Supply Unit 45.00 35W pure class a main power amplifier mono 
S0003 0-25V 10A Professional High Efficiency Regulated Dynamic noise reduction system 
Power Supply Unit 97.00 80W + 80W pure DC stereo power amplifier 
S0004 0-30V 3A Regulated DC Power Supply Unit 45.00 NF-CR 8I-FET Pre-amplifier 
S0005 0-20V 20A Professional Regulated PSU with full (with 3-way tone control) 84 
protection circuit 134.00 State of the art full complimentary symmetry FET 
S0010 = + -0-50V/6A Heavy Duty Regulated PSU with stereo pre-amplifier 19¢ 
protector circuit 159.95 60W + 6O0W OCL DC pre-main & stereo amplifier 119 
S0011_—- 6.5V to 18V/20A DC Regulated PSU 159.00 100W dynamic class a main power amplifier mono 9g 
S0103 —_ High Efficiency Fluorescent light driver 32.00 100W fully symmetrical class a power amplifier mono 99g 
20W PA amplifer 
. 40W walkman booster 
ASSEMBLED KITS — GENERAL CIRCUITS 120W mosfet power amplifier 
S0201 High Precision sound control switch 19.95 Super class ‘a’ DC fet pre-amp 
S0202 Sound or touch switch control 24.00 300W HQ Power Amplifier 
S0203 Infrared Remote Control Unit 49.00 1W Mini Mono Amplifier 
$0204 Multipurpose melody generator ‘A’ (8-melodies) 17.00 6W Mini Mono Amplifer 
S0205 Multipurpose melody generator ‘B’ (8-melodies) 17.00 12W Stereo Power Amplifier 
$0206 Multipurpose melody generator ‘C’ (10-melodies) 19.00 SOW Amp with Tone Control and Mic. Input 
$0211 AC/DC Quartz Digital Clock 27.50 30 + 30W High Quality Stereo Amplifier 
S0212 Superior Electronic Roulette 37.50 40W PA Amplifier with 3-way Tone Control ; 
S0213 Light Activated Switch 13.50 40 + 40W OCL Power Booster 59.( 
S0214 = Multifunctional contro! relay 15.50 140W Modified Class A Main Power Amplifier 169.C 
S0215 _ Digital voice recorder 79.00 100 + 100W Class A DC Stereo Pre-main Amplifier 199.C 
120W/250W Mosfet Mono Power Amplifier 228.0 
300W Mosfet Hi-fi Mono Power Amplifier 299.0 
ASSEMBLED KITS — DIGITAL PANEL METER 
$0402 3% Digital Panel Meter 51.00 . 
S0403 —_Bar/Dot Audio Lever Display 54.50 
S0404 3% LED Digital Panel Meter with hold 63.00 SPECIAL 
S0405 Multifunctional LED 31% Digital Panel Meter 69.95 Computer Grade Lug Mounting Capacitor 
S0406 41% High precision Digital Panel Meter 89.95 (made in USA) suitable for Hi-Fi Amplifer to give 
S0407 = 4% High precision Digital Panel Meter with ABS case 99.95 Best Quality Sound Output 


$0408 3% LCD multifunctional Digital Panel Meter withhold 67.00 
Cat. # E0007 16,000 uF 50VDC (2’'W x 4 1/8’"H) 
only $34.95 


Cat. # E0008 18,000 uF 50VDC (2’’W x 3 3/8’’H) 
only $29.95 — 


CLEARANCE 


Cat. #S0207 Compact electronic digital switch was $15 now $12.00 
Cat. #S0208 Mini Timing Switch was $15 now $12.00 
Cat. #S0209 Mini Electronic Organ was $12 now . $9.60 
Cat. # S0006 0-30V 20A Regulated PSU with full protection was $149 now $119.20 
Cat. #S0007 +/- 0-30V 2.5A Dual Regulated PSU was $48 now $38.40 
Cat. #S0312 Complete Stereo Speaker Protector was $19 now $15.20 
Cat. #S0315 40W x 2 Low Voltage Amplifier was $33 now $26.40 
Cat. #S0316 60W x 2 (200W BTL) Super LOW TIM Amp was $87 now $69.60 
Cat. #S0318 Stereo All FET Pre-Amp with 5 band SEA EQ was $94 now $75.20 
Cat. # S0320 50W Class A Mono Power Amplifier was $69 now $55.20 
Cat. # S0321 Stereo 10 Band SEA Graphic EQ was $84.50 now $67.60 
Cat. # S0322 2W Stereo Class A Pre-Amplifier was $54.50 now $43.60 
Cat. #S0323 160W Stereo Class A Complete Amplifier was $119.50 now $95.60 
Cat. #S0324 Mixer with Surround Mixing System was $64.95 now $51.90 
Cat. # S0325 Stereo 4ch Mixer with 3 band SEA EQ was $64.95 now $51.90 
Cat. # S0326 KARAOKE Mixer Pre-Amplifier was $79.50 now $63.60 
Cat. #S0401 Dual LCD Digital Panel Meter was $94.50 now $75.60 




















$0343 $299.00 


300 WATT MOSFET AUDIO POWER 
AMPLIFIER 


Recent developments in high fidelity sound reproduction 
systems have occurred which place stringent demands on 
the power amplifier. Discriminating listeners have 
discerned subtle differences between solid state and 
vacuum equipment and most of them seem to prefer the 
vacuum tube sound. Moreover, the demand for ever higher 
output power has increased steadily. 


There is now available the power MOSFET transistor which 
can provide extremely high output power together with the 
virtues of vacuum tube sound. However, in order to attain 
the high performance of which these devices are capable 
requires careful circuit design. 


The acoustic fidelity laboratory design engineers have 
conducted extensive design and test activity in order to 
produce a superb product for the do it yourself audio 
enthusiast. With a reasonable amount of care taken in its 
construction, an amplifier rivalling the top of the line 
equipment may be realised at an extremely modest cost. 


Specifications: 

Power Output: 300W into 4 Ohms (0.1% THD) 
200W into 8 Ohms (0.02% THD) 
Frequency Response: 10 Hz - 20 KHz 
Total Harmonic Distortion Less than 0.03% 
Input Sensitivity and impedance at 

1 KHz, 1V 47 K Ohms 
Load Impedance: 4 - 16 Ohms 
Power Requirements: +55 to +65V DC 8A 
(Each Channel) 

Dimensions: 287 x 205 x 60 mm 
Weights: 4.62 Ibs (2.1 kg) 
Recommended Transformer: 45V + 45V, 
500VA (T0265) 


$0342 $228.00 


A TOTAL MIRROR-IMAGED, FULLY 
COMPLEMENTARY, 250W RMS, MOSFET 
AUDIO POWER AMPLIFIER 


Power Outputs: 120 Watts (RMS) into 4 Ohms, 
80 Watts (RMS) into 8 Ohms, 
When 33V + 33V AC, 220W power 
transformer is used. 
250 Watts (RMS) into 4 Ohms, 
150 Watts (RMS) into 8 Ohms, 
When 42V + 42V AC, 500W power 
transformer is used. 
Frequency Response: 3Hz — 22,000Hz (+0.8dB) 
Total Harmonic Distortion: Less than 0.03% 
Input Sensitivity: 1 Volt input for full rated-output, 
at 1kHz, into 47K Ohms. 
Load Impedance: 4-16 Ohms. 
Power Requirements: 33V + 33V AC, 220W 
(Each channel) or 
42V + 42V, AC, 500W 
(Each channel) or 
+46VDC, 4A, +60V DC 6A 
(Each channel) 
(the a/m DC Voltages were 
measured at empty load) 
Dimensions: 205 (W) x 60 (H) x 165 (D) mm 
Weights: 2.64lbs (1.2kg) 
Recommended Transformers: 
30V + 30V, 225VA (T0242) 
or 40V + 40V, 500 VA (T0264) 


| SOLID STATE DIGITAL VOICE RECORDER 
The $0215 is a digital solid state voice recorder. It uses the latest integrated circuits to 
perform the analog-to digital (A/D) and digital-to-analog (D/A) functions. It uses low-noise 
low-distortion analog integrated circuits to perform the low-pass anti-aliasing filtering and 


amplification functions. 


The recording time, and therefore the playback time is determined by the memory capacity 
provided by the digital storage integrated circuits. Simple consumer type digital recorders 
almost always use 256K memory circuits. The recording time of these devices is limited to 
about 16 seconds. The $0215 has the ability to provide greatly extended recording time 
because it uses two megabyte memory circuits. Thus the recording time is extended by 


about 8 times. 





The S0215 is supplied with an electret 


microphone element and it is only necessary 


to provide a loudspeaker and simple power 
supply to make it fully operational. 


Features: 
1. 10 bit AD/DA conversion for accurate voice 
recording. 


2. Extended recording time due to high 


memory capacity. 


3. 3 LED indicators to display operational 


mode. 


4. Switch control of Reset, Record, Playback, 


Pause and Stop modes. 


5. Power requirements are modest 5 to 6 VDC. 






300W HI-FI POWER AMP(MONO) 


Power Output: 


Frequency 
Response: 
BALD: 

|.M. Distortion: 


Input Sensitivity: 


Power 
Requirement: 


Recommended ° 


Transformer: 


$0331 $175.00 


300W RMS into 

8 OHMS 

500W Music Power into 
8 OHMS 


10Hz to 20KHz 

Less than 0.05% 
Less than 0.05% 

1V RMS at 47K 

+/- 60 to 75 VDC at 
8A Mono 
48-53x2/6-8AMP AC 


50+50V/500VA. 
(T0225) MONO 


ELECTRONICS PTY LTD 
432-434 Kent Street, 
Sydney NSW 2000. 
Phone: (02) 267 4819. 


A.C_N. 003 882 513. 


Fax: (02) 267 4821. 


MAIL ORDERS WELCOME: 
CHEQUE, MONEY ORDER, 
AMERICAN EXPRESS, 
BANKCARD, MASTERCARD 


AND VISA. 


POSTAL CHARGE 


$51-$100 ........ $7.00 
Over $100......$610.00 


Phone or write to us for a copy of your 
price list. Shop hours Mon-Fri 9-6. 
Sat 9-4. All prices include sales tax. 

















Build this low-cost 


quiz game adjudicator 


If you’ve ever wanted to risk all the prizes and 
go ior the cash jackpot, then this is the project 

for you. Called the Quizmaster, it lights a LED 

& briefly sounds a buzzer to indicate which of 
four players pressed the button first. 


By DARREN YATES 


Imagine it. You’re sitting down with 
two other “brains” in the local 
Gulargumbone Sale of the Month 


Championships. You’ve just got to: 


make it through the 60-seconds “fast 
money” and all the prizes are yours — 
a year’s supply of toilet paper in your 
choice of pastel colours, a $100 gift 
voucher at Spud Murphy’s second- 
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hand farm machinery depot, all the 
icecream you can eat in a week, plus 
various other (mainly useless) house- 
hold supplies. However, your eyes 
are firmly fixed on the cash jackpot 
which grows by $2.78 each night. 
The compere, in thongs and 
stubbies, bellows out, “Hey, Raelene! 


- What’s tonight’s grand total cash bon- 


anza?” Raelene, regaled in the latest 
fashion wear from the local opportu- 
nity shop, informs the audience, most 
of whom are now asleep with excite- 
ment, “Tonight’s bonanza is $38.75 
minus the cost of the beer. We’ll put 
the one minute up on the clock and 
your time starts ... now!” 

Starting out $4.23 behind your op- 
ponent, you charge through the fast 
money as if you knew the answers 
before the questions were even asked. 
It comes down to the last question. 
You have to get in first and answer 
correctly or you lose the lot. 

“What’s the name of Bullhead Jones’ 
prize pig?” Knowing full well that the 
answer is Beethoven, you thrust your 
arm towards the heavens, expecting 
to be awarded all the prizes. 


D5 
1N4004 
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THE QUIZMASTER 


Fig.1: the circuit is based on IC1, a 4043 quad RS latch. When one of the PLAYER 
buttons (S1-S4) is pressed, the corresponding Q output of IC1 switches low & 
turns on its associated PNP driver transistor (Q1-Q4) to light one of the LEDs. 
Q5, Q6 & the associated 100uF capacitor are used to drive the buzzer. 


Your opponent, whose arm was bro- 
ken by a freak and mysterious acci- 
dent during the last round, raises his 
plastered arm a full second after your 
own mighty effort. However, the com- 
pere who unbelievably loses his glass- 
es just after reading the question, fails 
to see your arm rocket upwards and 
awards the question and all of the 
prizes to your opponent. 

And the moral of this sorry tale? —if 


the compere had been given a Quiz- . 


master, this would never have hap- 
pened! 


Circuit diagram 


Let’s take a look at the circuit dia- 
eram of the Quizmaster — see Fig.1. 
As you can see, it uses a single 4043 
IC (IC1), a buzzer, and a few transis- 
tors and LEDs. 

Inside the 4043 are four tri-state RS 
flipflops. The reset pins (R1-R4) are 
connected to their corresponding 
PLAYER buttons, while the set inputs 
are tied together and connected to the 
RESET button (S5). The circuit de- 
tects which of the four PLAYER but- 
tons is pressed first and disables the 
other three buttons until the RESET 
button is pressed. 


When S5 is pressed to start the 
game, the four set inputs are pulled 
high and so the Q1-Q4 outputs at pins 
2,9, 10 & 1 also go high. These out- 
puts drive PNP transistor stages Q1- 
Q4 via 22kQ current limiting resis- 
tors. Thus, when the RESET button is 
pressed, transistors Q1-Q4 will all be 
off and none of the LEDs will be lit. 

IC1’s Q1-Q4 outputs also drive a 4- 
input AND gate made up of diodes 
D1-D4. When all four Q outputs are 
high, the output of the AND gate is 





3-12V 
BUZZER 


also high and thus Q5, Q6 and the 
buzzer are all off. This high is also 
applied to the commoned side of the 
four PLAYER buttons. ) 

Normally, the four reset inputs on 
IC1 are held low by 100kQ pull-down 
resistors. However, if one of the player 
buttons is now pressed, the high out- 
put from the AND gate is fed into the 
corresponding reset input and this 
causes the associated Q output to go 
low. This low then turns on the asso- 
ciated PNP driver stage to light the 
correct LED. 

At the same time, the output of the 
diode AND gate goes low and this 
prevents any of the other switches 


The four PLAYER 
switches are housed 
in discarded 35mm 
film canisters. Mount 
each switch on the lid 
of its canister & feed 
the connecting lead 
out through a hole 
drilled in the bottom. 
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Fig.2: the parts layout on the PC board. Be sure to use the correct transistor type 


at each location & take care with the orientation of polarised components. The 
pin connections for the transistors & LEDs are shown on Fig.1. 


from resetting its associated flipflop. 


This means that the remaining player — 


switches are effectively disabled. 
Transistors Q5 and Q6 form a sim- 
ple monostable circuit which drives 


the DC buzzer. It works like this. When | 
the output of the diode AND gate 


switches low (ie, when one of the 
PLAYER buttons is pressed), PNP 
transistor Q5 turns on and provides 
base current for Q6. This turns Q6 on 
and so the buzzer sounds. 

The 100uF capacitor between Q5’s 
emitter and the positive supply rail 
now charges via the 1kQ collector re- 
sistor. As it charges, the current 
through Q5 tapers off and the voltage 
developed across the 1kQ resistor 
drops. Eventually, after about 0.2s, it 
drops below 0.6V and Q6 and the 
buzzer turn off. 

This means that the buzzer only 
gives a brief burst of sound, to indi- 
cate that one of the players has re- 
sponded. The buzzer then remains off 
but the relevant indicating LED re- 
mains on to show which player 
pressed his/her button first. Pressing 





the RESET button now resets IC1 and 
turns the LED off again to rearm the 
circuit. 

Power for the Quizmaster is sup- 
plied by a 9V battery via reverse-po- 
larity protection diode D1. The cir- 
cuit draws only a few microamps of 
current while in reset mode, so there’s 
no need for a power switch. 


Construction 


All the parts for the Quizmaster, 
except for the five pushbutton switch- 
es, are mounted on a PC board coded 
08106931 and measuring 144 x 87mm. 
Fig.2 shows the parts layout on the 
board. 

Begin the board assembly by in- 
stalling the 10 wire links. These 
should all be as straight as possible, 
to avoid possible shorts to other com- 
ponents. If necessary, you can straight- 
en the link wire by clamping one end 
in a vice and then stretching it slightly 
by pulling on the other end with a 
pair of pliers. 

The resistors, capacitors, diodes and 
semiconductors can now all be mount- 


RESISTOR COLOUR CODE 





--PARISLIST.. =. 
1 PC board, code 08106931, 
144 x 87mm 
1 3-12V DC buzzer 
1 9V PC-mount battery holder © 
_ 53 PC-mount 3.5mm sockets © 
5 3.5mm plugs 
_ 4rubber feet — 
5 plastic 35mm film canisters 
5 normally-open momentary 
pushbutton switches 
1 10-metre length of light-duty 
_ speaker cable © 
1 9V battery — 
4 self-adhesive rubber feet 
23x 10mm-long machine 
screws & nuts _. 
_ 3 8BA machine screws & nuts 
_ Semiconductors 
_ 14043 quad RS latch (IC1) 
5 BC557 PNP transistors . 
(Q1-Q5) 
1 BC337 NPN transistor (Q6) 
4 1N914 signal diodes (D1-D4) 
1 1N4004 silicon diode (D5) 
Capacitors | 
1 470uF 16VW electrolytic 
1 100uF 16VW electrolytic 
Resistors (1%, 0.25W) | | 































9 100kQ — Ont, 
1 82kQ 11Ka2 CO 
(1 47kQ 1 6800 






4 22kQ 






ed on the board. Be sure to install the 
correct transistor at each location and 
check that the IC, transistors and ca- 
pacitors are correctly oriented. The 
accompanying table shows the resis- 
tor colour codes but it’s also a good 
idea to check them on a multimeter as 


-some of the colours can be difficult to 


decipher. 














Og No. Value 4-BandCode(1%) = -5-Band Code (1%) 

Q 5 100kQ brown black yellow brown _ brown black black orange brown 
e 1 82kQ grey red orange brown grey red black red brown 

Q 1 47kQ yellow violet orange brown _yellow violet black red brown 

Q 4 22kQ red red orange brown red red black red brown — 

q 1 10kQ brown black orange brown —_—_ brown black black red brown 

0 1 ko brown black redbrown = =—_brown black black brown brown 
Q 1 680Q. _ blue grey brown brown 


blue grey black black brown 
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The leads from the momentary contact pushbutton switches are terminated 





with 3.5mm plugs & these go to matching 3.5mm sockets on the PC board. 


Once these components have been 
mounted, install the battery holder, 
the buzzer and the five 3.5mm sock- 
ets. The battery holder is ‘secured to 
the PC board using three 8BA screws 
and nuts, while the buzzer is secured 
using two 3mm x 10mm screws and 
nuts, with two additional nuts used 
as spacers. You will have to drill two 
mounting holes in the PC board to 
suit your particular buzzer. 

The five pushbutton switches are 
housed in discarded 35mm film can- 


O 


Fig.3: this is the full 
size pattern for the PC 
board. Check the 
etched board for track 
defects before 
mounting any of the 
parts. 





isters — see photo. All you have to do 
is drill a hole in the lid of each canis- 
ter to accept the switch, plus an exit 
hole in the base of the canister for the 
switch lead. 

The switch leads can each be run 
using two metres of light-duty speaker 
cable. These leads are terminated with 
3.5mm mono plugs to match the sock- 
ets on the PC board. 

Finally, the PC board can be fitted 
with four rubber feet and the input 
sockets and LEDs labelled with their 


oe 


08106931 


corresponding player numbers. This 
labelling can be done using transfer 
lettering or a suitable marker pen. 


Testing 


To test the unit, plug in the external 
switches and install a 9V battery. The 
circuit should now fire up in one of 
two ways — either with all the LEDs lit 
or with all the LEDs off. This may 
sound a bit imprecise but the initial 
state of the circuit will depend on the 
state of the flipflops inside IC1. 

If all the LEDs are on, check that 
they all go out when the RESET switch 
is pressed. Now check that the buzzer 
briefly sounds and that the appropri- 
ate LED comes on when one of the 
PLAYER switches is pressed. The re- 
maining PLAYER switches should now 
have no affect on the circuit and the 
LED should remain on until the RE-. 
SET switch is pressed again. 

If it doesn’t work, first check that 
all components are correctly posi- 
tioned and that there are no missed 
solder joints or solder splashes on the 
copper side of the board. This done, 
check that pins 5 & 16 of IC1 are at 
+9V when the battery is installed. 

If one of the LEDs fails to light, 
check its associated driver transistor — 
and check that the LED has been cor- 
rectly oriented. Similarly, if the buzzer 
fails to sound, check the circuit around 
transistors Q5 and Q6. In particular, 
note that Q5 is a PNP type while Q6 is 


an NPN type so don’t get them mixed 
up. sc 
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QUALITY 3mm LEDS. 







































G ELECTRO Cat No. 10+ 100+ 1000+ 10K ta! 
G ELECTRO XENON/STROBE Z10135 IN4148 $0.05 $0.04 $0.03 $0.02 “ECONOMY ae 1-9 1099 100s 
GELEcTRO|!UBES Z10105 IN4002 $0.06 $0.05 $0.04 $0.03 10004 








G ELECTROJAs used in projects or DIE CAST BOXES 
G ELECTROlas replacement. Diecast boxes are excellent 
ELECTROIS 14050 ssrerern $3.95 | for RF sheildingand 

G ELECTRO strength. 

GELECTRO Screws are provided with 


G ELECTRO each box. 


TRANSFORMERS _([210140(R) $0.15 $0.12 $0.10 $0. 


Z10141(G).. $0.20 $0.18 $0.15 $0. 
210143(Y).. $0.20 $0.18 $0.15 $0. 


18 104 
2155 240V 6-15V 1A 210145(0).. $0.20 $0.18 $0.15 $0. 


Z10107 IN4004 $0.08 $0.06 $0.05 $0.04 
Z10110 IN4007 $0.10 $0.07 $0.06 $0.05 


210115 IN5404 $0.18 $0.14 $0.13 $0.11 owe 
M12155......... 2 . 
$0.16 $0.15 $0.14 aaa QUALITY 5mm LEDS 


EE SAREE Tae M12156........$13.95 $12.95 |Z'01S0(R). $0.15 $0.12 $0.10 $0.0 


































































































































































H11451 LOCtaueaae Z10151(G). $0.25 $0.20 $0.18 $0.1 
ae 00 20x 2mm... pm | mene aversion ious sas a8 
GELECTRO H11452 6672 240V 15 30ve 1A tapped — 
GELECTRO 110 x 60 x 30mm........ $9.50 Pods t M16672.......$12.95 $11.95 me 
GELECTRO CHROME LED H11453 a — i 
GELECTRO 120 x 65 x 40mm.......$10.50 LOW PROFILE FLASHING LEDS 

BEZELS 
G ELECTRO H11461 IC SOCKETS RED5mm 1-9 10+ 100 
G ELECTRO 3 I spe x 53mm. soeee »$13.95 POW R SUPPLIES Save a small fortune on 210159 $1.10 $1.00 $0.6 t 
G ELECTRO? C9 ours | XT PS 1g0W $139.00 these "Direct import” low 12V DC FANS 

188 x 120 x 78mm....$15.95 FULL TOWER profile IC sockets! PCB 80 x 80 x 25.4mm 

H11464 mounting solder tall. Alltin | 12V DC. 1.7 Watt 0.14 Amp CER 
GELECTROIS14034 Yellow....$1.45 | 188 * 188 x 64mm....$29.50 | 220W PS... $149.00 plated phosphor bronze or | T12469...ccss....... $18.95 RECTANGULAR 
GELECTRO MINI TOWER berryilium and dual wipe for | 10s fans, only $17.95 LEDS 

) aay cibdesadeosvase $89.00 reliability. FANS 1:0 1004085. ce 

1-8 10+ 100+ Quality fans for In RED 20¢ 15¢ 12¢ 10¢ 
PLS 200Woesessssecerse $89.00 | P105508 pin 15¢ 126 10¢ | poweramps, computer GREEN 208 184 be 
SLIMLINE BABY AT P10560 14pin 20¢ 18¢ 15¢ | hotspot cooling ete, YELLOW 
GELECTRO ; Pp 9 me: 15¢ 12¢ 10¢ 
ELECTRO GREY FLAT P.S. QOOW. .rcosvcicsieee $89.00. P10565 16pin 20¢ 18¢ 16¢ Anywhere you need plenty 
ELECTRO GENERAL P10567 18pin 30¢ 25¢ 22¢ of alr. 
cELectaol RIBBON CABLE P10568 20pin 35¢ 30¢ 25¢ 240V 4 5/8" T12461..$16.95 
ELECTRO M PURPOSE P10569 22pin 35¢ 30¢ 26¢ 115V 4 5/8" T12463..$16.95 
Etecrsolwrgsia saway sro | TRANSISTORS er nn 2 a i | oszs connector: 
ELECTROIwyo — 229 | PN100: @ NPN general plgste 2nein S56 256 208 5 SPECIALS 
ELECTRO 12616 16way §2. purpose medium power are rm 1-8 10+ 100+ 
ELECTROW12620 20way $2.50 | amp and ewitch with P10880 DESP $1.00 $0.80 $0.60 


ELECTROIW12624 24way $2.90 
ELECTRO§W12625 25way $3.20 
ELECTRO}W12626 26way $3.60 
ELECTROIW12634 34way $3.90 


continuous collector 
current up to 500mA. 
PN200: a PNP general 
Purpose amp at collector 





BREAD BOARDS BETA Se P10885 DEBS $1.00 $0.70 $0.60 
This inexpensive range of } imieieieininial i é P10881 DA15S $1.00 $0.70 $0.60 | 
modular interlocking units | P10882 DA15C $1.00 $0.90 $0.60 | 
enables a quick easy way WIRE wRAP 





P10885 DA15S $1.00 $0.80 $0.60 | 








































































































































































ELECTRO currents to 1 AMP. of experimenting with new IC SOCKETS TOGGLE P10902 DB25C $1.00 $0.80 $0.60 |' 
ELECTRO W12636 36way $3.90 Both are TO-82 plastic circiuts and ideas. There These quality 3 level wire SWITCHES P10904 DB25P $1.00 $0.80 $0.60! 
ELECTROJW12640 40way $4.90 | package. are two main units wrap sockets are tin plated P10805 DB25S $1.00 $0.80 $0.60 | 
ELECTROIW12650 SOway $5.90 PN100 REPLACES: consisting of a terminal phosphor bronze. 19 10% ; 
ELECTROPW12660 6Oway $6.90 | pnozo1, PN2222, PN2222A, | Strip or distribution and a P10579 8pin $1.50 $1.40 | $11010 S.P.0.T $1.20 $1.10 [50 YOU NEED AUAP 
ELECTRO . PN3585, PN3568, PN3569, central plug in unit. P10580 14pin $1.85 $1.70 | S11020 D.P.D.T $1.30 $1.20 |scoop PURCHASE 
ELECTRO PN3643, PN5133, 2N2219A, | * 100 holes. P10585 16pin $1.95 $1.80 16C450 (82450) 
ELECTRO 2N2222A, 2N3414, 2N3415, | P11000...........0... $2.75 P10587 18pin $1.95 $1.80 del eet wage include 

3 ELECTRO 2N3416, 2N3417, 2N3700, *840 + 100 holes P10590 20pin $2.95 $2.75 format;perity,f{raming,and overrun error 
ELECTRO 2N3704, 2N3904, 2N4123, P11007............... $14.95 P10592 22pin $2.95 $2.70 detection ete. ee 
ErECTAG sol ae ee © FesO 00 Nee ie se noe op , UNBELIEVABLE!! a) 
=d N 93. . 
ELecTRof 10 TURN WIRE ee © P1010... $26.95 |  piosse aopin $4.95 $4.50 ICB VOLTAGE [92185 oc cocnce os 100) 
ELECTRO WOUND PN200 REPLACES: °2560 + 700 holes REGULATORS SUPA HIGH SPEED UART 
ELECTRO nN2007, PIRAMOTA, PNOG3B, E5940 185 cscs. $69.95. wow! BARGAINS 

























ELEcTRo} POTENTIOMETER PN3638A, PN3640, PN3644, Description 1-8 10+ 100+ 








ELECTRONSpectrol Model PN4121, PN4143, PN4248, WHAT PRICES! /7s0suc $0.50 $0.45 $0.40 

ELECTRO/5341/4" shaft, PN4249, PN4250, PN4355, id Sh dag bop 4 7 sores 
ELECTROVE auivalent (B PN4916, PN4917, PN5910, IDC PLUGS & 7815UC $0.50 $0.45 $0.40 

ELECTRO quivalent (Bourns 2N2905A, 2N3467, 2N3702, SOCKETS 7905UC $0.60 $0.55 $0.50 — abs Sn 
ELECTROJ3240S Beckman 7256) | on3006, 2N4125, 2N4126, 7912UC $0.60 $0.55 $0.50 neortion. 





18 1088 100+ 1000+ 
$1.20 $1.00 $0.90 $0.70 








ELECTRO Dials to suit 16-1- 11, 
ELECTROW18-1-11, 21-1-11. 
ELECTRO?R14050 50R_ + R14100 5K 
ELECTRO[R14055 100R R14110 10K 


2N4291, 2N4402, 2N4403, 
2N5086, 2N5087, 2N5447. 
PN100......T90001 
PN200......T90002 


WOW ! FROM $1.00 7915UC $0.60 $0.55 $0.50 
78L05 $0.40 $0.30 $0.28 
78L12 $0.40 $0.30 $0.28 
LM324 $1.00 $0.90 $0.80 
















COMPUTER 
CABLES 


° Six conductor shleided 




































































































































ELECTROfR14060 200R R14120 20K 1 10+ 1004 computer interface cable. si negea sate ie 

ELECTROIRIeo00 2K «| $0.20 $0.18 gis | Wiz670-CIC8 scon | De ae tors 
3 ELECTRO| $1.30M $1.10M $1.00M ee oe IN BULK 
a \ se ° n Pp ug 
a ELECTRO sibel Pri cst P12166 $1.50 $1.20 $1.00 ene 1004 
; ELECT ROR 14130 50K.............. : : $1.60M $1.50M $1.20M + DAISP 15pin plug 9 PIND BC 547 $0.15 $0.10 $0.07 
doped W12674 +CIC12 12con. | PRIS $1.50 $1.20 $1.00 | SWITCHBOXES | Bc saa $015 sa10cc07 
a ELECTRO SUPER BRIGHT . + DB25P 25 pin plug $0.15 $0.10 $0.0 
: ELECTRO} LEDS Pa Pep ons pmo P12170 $4.50 $3.95 $3.50 SWAN ccissncsinss $59.95 BC 549 $0.15 $0.10 $0.07 
3 ELECTRO : ; : 4 WAY. ..sscsssossoss $69.95 BC 557 $0.15 $0.10 $0.07 
SELECTROL PRT CRED. ecocceceeees oe ae | 2 MONITOR & KEYBOARD | BC 558 $0.15 $0.10 $0.07 
SEECIRG = ge 6 sd CSG REEN..... OM 3 OM M SWITCH BOXES $69.50 BC 559 $0.15 $0.10 $0.07 
3 ELECTRO 22-20 22.206. 5000 2 BC 327 $0.20 $0.15 $0.12 
5 ELECTRO - YELLOW........ Z10148 W12678 + CIC25 25 con. ; BC 337 $0.20 $0.15 $0.12 
3 ELECTRO se po 3.90M $3.40M $3.00M eee ne BD 139 $0.75 $0.60 $0.50 
3 ELECTRO $1.00 $0.90 ~ D TYPE HOBBY BD 140 $0.75 $0.60 $0.50 
3 ELECTRO IDC SOCKETS VICE 
3 ELECTRO 1-8 10+ 100+ 


NUMERIC 





















* Lever operated suction 



































+ ELECFRO * DESS 8 pin socket 

;ELECTRG KEYPAD rl ert aor dai ae ae 

‘ : pin socke 

ELECTR telephone alel projects NICADS eee Tee. apetetepselel he 


non-porous surfaces 


* DB25S 15 pin socket 
+ Ideal for holding & 


» pepe blige Save a fortune on P12171 $4.50 $3.95 $3.50 SCREW TERMINALS 


or security systems. 











































a ELECTRG) 4 x 3 encoded keypad. expensive throw away 7 other smail objects . itl spac a 4 
A ELECTRO 10 digits with 2 utility CARD EDGE batteries with these | T1245 B..nasssos -occssees $6.95 | | eee tis donarhaply el yt 
3 ELECTRO keys. Black in colour uality Nicads and nterlocking ends to form 

BA CONNECTORS gar PC any number of connections. | {VNC 
3 ELECTRO §4396<2......... $7.95 Rechargers! y ; | 
" é BOARD Standard 5mm spacing IVINC 
3 ELECTRO 21" SPACING 1-% tof Size AA 450mAH IDC CENTRONICS 36 . 
3 ELECTRO P12060 10pin $3.95 $3.50 18 10+ 100+ HOLDER pine VINC 
; ELECTRO P12062 20pin $4.25 $3.75 $2.95 $2.75 $2.50 WAY PLUG & SOCKET Better than x... iVINC 
3 ELECTRO P12064 26pin $4.50 $3.95 SizeC 12AH 19 10+ 100+ adieete L {VINC 
H ELECTRO P12066 34pin $4.95 $3.95 on fica $8.95 st pr . ai eins A must for all PCB work. et 

O : ‘ : A 

seine ‘Ripead a, a ~ $9.95 $9.50 $8.95 ~ Socket P12201 T12444....ccsceeee $9.95 2VINC 
j ELECTRO ¢VINC 


LECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVINC 
: R R IRVING ELECTRONICS ROD IRVING ELECTRONICS ROD IRVING ELECTRONICS RON IRVING ClErCTannire ann iqvmrc 








VING ELECTRONICS ROD IRVIN ING ELECTRONICS ROD IRVING ELECTRONICS ROD Linch aS. 2 TEAS SONI) Ur ees eae A re ee 


a to 


‘CTRONI CS | ROO IRVING ELI TR ROD IRVING ELEC STRONICS | 


RVING CI re ; - ; RO D} IR’ mi 













3°1:7:¥ ip pRRRADISE es Sa? 
: | ae ACCELLERATOR gO 7yg 
This is just a small part our full range. For DESCRIPTION 1-8 10+ : siness! Rat 
other cards please ring (03) 543 7877. 3 1/2" DS/DD $17.95 $16.95 CARD just $229.00 
PRINTER CARD..$29 GAMES CARD.....$29 3 1/2" DS/HD $27.95 $25.95) ¥ ALL PRICES PER BOX OF TEN - WITH LIFETIME WARRANTY | 


COME COMPLETE WITH WRITE PROTECTS & LABELS 


























































2 PORT SERIAL $39 CLOCK CARD.....$39  |5.1/4" DS/DD $9.95 $8.95 | . 
MULTI I/O CARD..$99 AT SPG CARD.....$35 5 1/4" DS/HD $16.95 $15.95 |#<'—s ” DESCRIPTION rE: 10+ 50+ 100+ 500+ 
SIRIUS ACCELERATOR CARD............... $175 TAY WD 51/4" DS/DD $4.50 $4.30 $4.30 $3.95 $3.95 
2 WAY FDD CONTROLLER......... ier $89 ree . 7 51/4" DS/HD $8.50 $7.95 $7.90 $6.90 $6.90 
Se SRI SEEC CRN. 2, EL CAGE | Ea DADO Bat 98 $20.95 31/2" DS/DD $8.50 $7.50 $6.95 $6.90 $6.90 
VGA 16 BIT 512K CARD........sscsscsssesseeeees $79 | 3.1/2" DS/HD $42.95 $41.00 3 1/2" DS/HD 
VGA 16 BIT 1 MEG TRIDENT CARD.......$139 | 51/4" DS/DD $17.95 $16.95 VSM DOSS —-@NEBSON LOci00 
VGA 16 BIT 1 MEG TSENG LAB............. $245 | 51/4" DS/HD $22.95 $21.95 of 
CIRRUS S3 VESA VGA CARD..............000es00 $299 ee ae Upgrade 5.25" or 3.5" ‘24 pin Printer 200cps d.s. 
B BIT ETHERNET CARD.uessssssssscseseceeeee $235 FOR A 212M ARN KOF$359 exTax 
16 BIT ETHERNET CARD.............scscsseee $285 HARD DRIVE ‘EPSON LQ 570 

cok abagebiabbad 24 pin Printer 252 cps d.s 


LOOK AT WHAT YOU GET! 
ALL SYSTEMS INC. 2or 4 MEG RAM 





Arrivi the 
ee all iSound Blaster Deluxe 2......$140 $569.00 $469 ex Tax 


i 
| 
i 
owonn nn ~-- == ===> === =~ MINITOWER 


























. 101 KEYBOARD - SUPER VGA (1024 x 768) 
(0.28" DOT PITCH) COLOUR MONITOR - LIMITED ACCESS! ee SEReTER, MCV...... $299 Fr PS..$95 _ 
»2 SPG PORTS - 1M VGA CARD Microsoft ACCESS. (& X)' Misteeutegebees BABY AT CASE 
- 1.2 MEG 5 1/4" DISK DRIVE Hurry just 10 146 BIT ASP SOUND BLASTER..$424 |& PS... $84 
.14 meg Shareware supplied inc. games, copies left at $149.00 EX( \ 1SPEAKERS JUST $10.00 TOWERE CASE & P.S ...250.00 





i ce AER 
SP-0912 

skkeaeee Eo ceiocwes ahi Rott hi si Vel || 9 pin printer 

« Veeeee 14" MONITOR With Paper P 


MS DOS 6.0..$99 1024 x 768, only $219.00 


MS DOS 6.0 with Windows 3.1..$169 9] 0.28" Dot Pitch..$549 SP-2412 
SUPA VGA 14" 24 pin printer 
MONITOR .28" D.P 200cps Draft, 67cpe LQ, 


EMO IN ony 349,00 


UES eS : | a 





Laminate those 
precious photo's 
& important 
business cards. 
Every club or organization 
needs one of these. 


This month $79.00 












"WARNING: 
MEMORY IS SCARCE. 





‘ : Wl ... , Co ; 
With an 89M Hard Drive. 2M RAM.$1325[ | 1 STUDENT SOFTWARE MOTHERBOALRS RE MEMORY 1-9 10.99 100+ 
With a 131M Hard Drive. 2M RAM.$1345 [| H WORDPERFECT FOR WINDOWS... $215.00 386-40 128K CACHE... ae: $279 °41256-08 aha $295 $2.75 $2.50 











my j WORD FOR WINDOWS........sssscceeesee .. $210.00 
i m8 CORAL DRAW VERSION 3,,.....~...+.- $325.00 
: . $365.00 


NEW 386-40 128K Cache with aceon Cenc es aay 


Upgradeable CPU socket & :SIMMS 1-9 10-24 25+ 100+ 
Local BUS SlOt........sssseese: Kye 1Mx9-60 $79 $77 $75 $70 
486SX-33 256K cache.........$695 SLRS eA Me LM Cd 
486-33 256K CACHE........... $749 $51) Oe yx ie ys ee 









386-40 128K Cache a 







LE Me (00 —486DX-33 256K Cache with °256K-80 $21 $19 $17 $15 
With an 89M Hard Drive. 4M RAM.$1525 anes eae ‘00 fupgradaable CPU socket&é  =- WIPE SUM SCOR SIEM yr yey 
With a 131M Hard Drive. 4M RAM.$1545 AMS WORKS (ACADEMIC).ccccoscenseoseeeee Local Bus Slot... $849 FU PE Re ee Cm PER KEE 
WR SP CRS ae Una) Wie 30 bc MS WORKS FOR WINDOWG.............. : 486DX-50 256K CACHE....$1006 SUStB eT 


4860X2-66 256K CACHE. ..$1296 S4MEG RAM.....$299.00 


Se! ORDERED IN. STUDENT ID REQUIRED. oe $1850 Fe ek 
4 For other software please ring for a quote. aaa x a eats ot, kee ” 


386-40 Local Bus Upgradable : Fassel mph spe 


With an 89M Hard Drive. 4M RAM.$1625 2 
With a 131M Hard Drive. 4M RAM.$1645 SEAGATE DRIVES. Ring for latest prices. WD $60 Extra. 


With a 212M Hard Drive. 4M RAM.$1745 = CAPACITY Voice Coll AVG. ACCESS BRAND PRICE BCAVES YOU... 











With a 245M Hard Drive. 4M RAM.$1745 Ses Ae N. 






















call YES 16ms SEAGATE $279 f 

With a 245M Hard Drive. 4M RAM. $1845 = E ves. © tine SEAGATE soa9 «TIME 
dilsogm = ==«-YES «-15me.=—s SEAGATE $369 

486DX-33 256k Cache SYSTEMS 4131M YES 16me © SEAGATE 3379 BSPACE, 


With an 89M Hard Drive. 4M RAM.$1975 ae: Mbp ep at ae so 2& MONEY! 
With a 131M Hard Drive. 4M RAM.$1995 Hed245M YES  12me SEAGATE/WD. $569 6 HP Lull Residnt fonts, plus 18 extra fonts 


WIE THOT eM TURTLE WSS" Fi s4sm YES 12me  § SEAGATE/WD. $605 R- Very small footprint 351 x 375 x 271mm 
With a 245M Hard Drive. 4M RAM.$2145 wm =|; 455M YES 10ms SEAGATE/WD. $895 . Very easy to use. 







































Pusey i S40M SE ets cab ee 3 & at this 3 price, a 1 great bargain. Just $1099.00 
486DX2-50 256k cache SYSTEMS ‘| Top Japanese TY &5YNAMO & SOLAR san ea oo so 
With an 89M Hard Drive. 4M RAM.$2225 —t cetera len com SEL F AM/FM RADIO 
With a 131M Hard Drive. 4M RAM.$2295 a OMB 5.25" AD” eet BUDGET : with 

; Joystick $19.95 §4 way power back-up | 
33 1/2" CRADLE... ~ $9.95 § Doesn't need batteries. Save$10.00 this week. $39.95 


yt ta MATH CO-PROCESSOR — [ennai 

A86DX2-66 256K Cache SYSTEMS NEW SQM BS97SXISL.$189 —3870K..$199 [i MICROSOFT 
With an 89M Hard Drive. 4M RAM.$2425 GENIUS 16550 UART with FIFO's COMPATIBLE 

: : 8 SCANNER 4500 . For high speed modem users$23.95 MOUSE JUST $19.9 


With a 131M Hard Drive. 4M RAM.$2545 
With a 212M Hard Drive. 4M RAM.$2645 ===) BLACK & WHITE & GREY- VGA CARDS 256K VGA 16 BIT..$59 “eae wats Ve 


dP EMULATION SCANNER 512K VGA 16 BIT..$79 
With a 245M Hard Drive. 4M RAM.S2795 BS with POWERFUL sNEG VGACARD. Bian. COLOURS JUST $4.95 


Te BE PHOTOAMAGE EDITOR & 


486-33 EISA SYSTEMS MULTILINGUAL/OMNIFONT 


With an 89M Hard Drive. 4M RAM.$2895 OCR.$249, , ee 


With a 131M Hard Drive. 4M RAM.$2945 = | CDROM (cts5 LY . ? 2 = 
witha 212m Herd Drive anon. $3045] | Siding cake MELBOURNE: 48 A'Beckett St. Ph: (03) 663 6151. Co : Ph 639 1640 
With a'245M Hard Drive, 4 AAM $3145 e oe Ps — epee ores OAKLEIGH: 240C Huntingdale Rd ance Ph: jolie cous 
armnlnterna caddy, : ’ . Ph: 

; Rl STARTER PACKwith3 SYDNEY: 74 Paramatta Rd. Stanmore. N.S.W. Ph:(02) 519 3134 or 565 1458 
MN ee aa tr fs pan seis CDs...........$799.00 ADELAIDE: 241-243 Wright St. Adelaide. Ph: (08) 211 7200 
Gre ataad Hard Delve, AIRMAN $3145 EDUCATIONAL PACK BOX HILL: 1031 Maroondah Hwy, Box Hill. Ph: (03) 899 6033. 

with6 CDs......$899.00  mAlL ORDER: Ph: (03) 543 7877 (LOCAL CALLS) 


She 2 EDUTAINMENT PACK atait Order Hotline: Ph: 008 33 5757 STD ORDER patytemntieeaesoiien 
. . PH: (03) 562 7903 


*FREE 4HOUR COMPUTER ’ agin ate Head Office: 56 Renver Rd, Clayton, Ph: (03) 543 2166 
oni . MELBOURNE: 271 Maroondah Hwy, Ringwood. Ph: (03) 870 1800 


Errors & Omisions excepted. IBM*, PC*, XT*, AT*, Microsoft® are all registered trademarks of SYDNEY: 115-117 Parramatta Rd, Concord. Ph: (02) 744 5526 


international Business Machines. PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
System prices subject to change due to RAM/CPU price availability fluctuations. GOVERNMENT, CORPORATE SALES & TAX EXEMPT SALES. PH: (03) 543 2166 
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G ELECTRONIC IST You ton moll): 
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G ELECTRONIC 
G ELECTRONIC ai al @)] ad od fl OlO1 
G ELECTRONIC 
G ELECTRONIC 
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G ELECTRONIC 
G ELECTRONIC 
G ELECTRONIC 
G ELECTRONIC 
G ELECTRONIC 
G ELECTRONIC 
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G ELECTRONIC 
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Privacy of documents and 
personal or company data is 
very important in todays 
workplace. Particulally in 
today's business environment 
where being one step in front 
of the opposition is vital for 
success. Well now there is a 
simple and effective way to 
prevent prying eyes from 
seeing whats on your 

tloppy disks while your not 
there. It's called a "Floppy 
Lock". It's made in the shape 
of a floppy disk which you 
simply insert into your floppy 
drive and turn a key to lock it 
into place, thus disabling the 
floppy drive. 

It's also ideal for keeping the 
kids out of your computer! 
The Floppy drive comes in 
both3 1/2" and 5 1/4" sizes. 
3.1/2" Lock 
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The more CD's are out of 
there protective covers the 
more risk there 

is of damage through dust 
and scratches. 

Avoid damaging your CD 
ROMS by always storeing 
them in these Caddies that 
slide straight into your CD 


ROM. 
a wit yeh 
DISK ACCESORIES 
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DISK NOTCHER 


Converts a 5 1/4" single sided 
floppy to a double sided 
floppy by placing an 
appropriate notch in the 
floppy disk jacket. 


C21070............... $7.95 


HEAD : 


CLEANER 
DISK 


lttakes only a minute amount 
of dust, dirt or magnetic oxide 
particals on your drive heads 
to cause problems, errors 
downtime or an expensive 
service call. Regular use of a 
head cleaner will keep your 
drive free of trouble causing 
dirt. 

it's simple to use & includes 
cleaning solution & 


3g ELECTRONIC Ff inctructions. 

| ELECTRONIC | 9 4/9" ©19560......... $4.95 
H ELECTRONIC | 5 4/4" ©192555......... $4.95 
} ELECTRONIC 
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DISK ENVELOPES 


Protect your 5.25" 
diskswith these disk 
envelopes Qty 25 


C21020......... »-9 1.95 
DISK LABLES 


DISK LABLES 


(To fit 3.5" disks) 
Quantity 25 per pack 
7 4 |: Sac $2.95 
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DISK LABLES 

To fit all 5.25" disks 
Quantity 25 lables and 25 
write protects 


KEYBOARDS & 
ACCESORIES 








IBM COMP LE 
EXTENDED 
KEYBOARD 
X12022............ 





101 KEY ‘es 
TRACKBALL SS 
KEYBOARD 


Keyboard and mouse in one 


X12020......... $199.95 


[sil | | 
KEYBOARD 


STORAGE DRAWER 
C21083............$84.95 
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KEYBOARD WRIST 
REST 
This is the product that all 
secretaries, word 
processing operators or 
keyboard operators have 
been waiting for! The 
Wrist Rest lays in front of 
the keyboard to allows 
you to keep your hands at 
the correct height when 
typing while preventing 


. fatigue. 


KEYBOARD 
COVERS 

C21089 84 KEV.......$4.50 
C21088 101 KEY....$5.95 
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MONITOR FILTER 12" MONO 


Prevent your eyes from 
damages. 


* Minimize glare and reflection 


+ Easy installation 


X99990 14" Colour......$18.95 
15" Colour.....$59.95 


ae n 


Introducing ComPstat! 


High quality 70 gsm, 
convienienty packed 
continuous fan- fold 
computer paper. 


Comes in packs of 250 or 


500 sheets in two sizes. 


279mm x 241mm and true 


A4. Very useful for 
photocopying computer 


print-outs without having 
white space on the top or 


bottom of the page. 
279mm x 241mm 

250 sheets 
C21006........00c0000000.$9.95 
279mm x 241mm 

500 sheets 

C2 1007 arises ~$16.95 
True A4 

296mm x 210mm 

250 sheets 
C21008.......00000000$14,95 
True A4 

296mm x 210mm 





MEMOREX RECYCLED 
COMPUTER PAPER 


2000 SHEETS 


BULK 
COMPUTER 
PAPER 
Quality paper at alo 
price! 

¢ 60 gms bond paper 
* 11 x 9 1/2" 2000 sheets 
C21001.......01000000 $39.95 
° 15 x 11" 2000 Sheets 
C21011......cec000+-0- $64.95 


Pie 


COPY PAPER FOR 


LASER PRINTER & 
PHOTOCOPIERS 


A-4 Copy Paper 80GMS 
white recommended for 


high speed copiers/Laser 


printer. Also available in 
recyiciled paper 





Z-NIX ( ) 

BUS 

MOUSE < 

Great for saving a serial 
port. 2 Free telepaint 
disks.Save $30 ONLY 
X19951.........ccc00e woeeee39.00 





20" Colour....$89.95 


COMPUTER 
PAPER _ 
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ES FOR ALL YOUR NEEDS 
sTRONICS 
MONITOR FILTERS ETRONICS 
| __DUSTCOVERS _ P=? CONNECTORS *TRONICS 

eae) Be 





Keep Your computer and 
accessories free form dust 
and grime while not in use. 
- All covers are in clear 


plastic. 

« Mini Tower cover set 
CROCE oiissessucsessienss $12.95 
- Big Tower Cover set 

6 bo Lx . Sate nea $14.95 
* XT Cover Set. 

C21OGG ycississdeseaccccssve $14.95 
AT Cover Set. 

MS FOO svivsaransssticiaiens $16.95 
- 14" Monitor dust cover 
NTIS | isecisechawsbvadnewvense $9.95 


-ANTI-STATIC MATS 


KEYBOARD MAT 

Wipe clean static 
electricity . Each mat 
includes a coiled alligator 
clip. Decreases friction. 
Accomodates the whole 
keyboard. 


TR 2e ives $19.95 


PC, PRINTER & 


KEYBOARD MAT 
23.5" X 23.5" 

Accomodates the whole PC, 
priter and keyboard. 


1B) So. B) 3720) 
CUT OUT PLATES 





3.5" HARD DRIVE 
MQUNTING KIT 





2 Universa: urackets with 
screws to mount 3.5" hard 
drives into computer 


cases X19971....$9.95 


BOX HILL: NOW OPEN 
1031 Maroondah Hwy 


Box Hill Ph: (03) 899 6033 
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GENDER CHANGER 
HD-15P MALE-MALE 
X15690.......... $14.95 


HD-15P FEMALE - 
FEMALE 
X15692............ $14.95 


onl? 


KEYBOARD ADAPTOR 


MINI DIN 6P PLUG TO 
5P DIN 
S: STRAIGHT TYPE 


R: RIGHT ANGLE TYPE 


X1S676........088... $12.95 





VGA MONITOR 
ADAPTOR 

DB-9P FEMALE TO 
HD-15P MALE 
X15670 $14.95 





MOUSE ADAPTOR 
DB-9P - MINI DIN 9P 
PLUG 





MINI DIN JENDER 
CHANGER 
MINI DIN 8F/8F 


MINI DIN 3F/3F 
X15683. 


KEYBOARD/ MONITOR 


MOUSE ADAPTOR 
DB-9P-MINI DIN 6P 


X15674.000 $14.95 


DB-25P-MINIDIN PIN 6P 





Sy 
IBM MONITOR/ 
KEYBOARD ADAPTOR 


DB-SP-DIN TO 5P DIN 5PI-TRONICS ROD IRVING 


LENGTH 15CM 
P39591. 


THIS 1S JUST A 
SMALL SAMPLE 
OF THE GENDER 


CHANGERS WE 
HAVE IN STOCK! 
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MORE HANDY PRODUCTS FROM ROD IRVING ELECTRONICS 




















* 1 Metre long extended 
* 1 metre lead with plug 


ATTENTION | 





Pee Gicisvcansinsascancsinnns $9.95 
ROTATING WARNING PILLAR 
LIGHT-BLUE MOUNT 
Motor driven rotating reflecting mirror with - Suits Mazda, Nissan, 
large waterproof lens ensures this will be and Toyota. TORX SCREWDRIVER 


Torx Screwdriver with "T" shaped 
handle. Size: 1.5 

Length: 150mm 

TAZ IDG vsciacses cco tqeecdsececstiveasecegzess $2.95 


¢ 1.2 metre long extended 
¢ 1.2 metre lead with plug 
A12064........... $8.95 


seen In emergency or alarm situations. Wire 
connections are made through the base so 
all wires are hidden. 

» Rotates 150 times per minute. 

« Shock absorbing rubber mount legs. 

« Operatng Voltage: 12VDC, 

¢ Current draw: 750mA 

» Dimensions 102(dila) x 140(H)mm 


S 

5 

5 

5 

5 

STROBES ANTENNAS DC POWER LEADS | 5 

er ee KEY a: a UE 
Bee ee LOCKDOWN 3 
-DETERENTS | — : UR 
FN ae CE a S- - 860mm long extended (a — 5 

: » - 1.2metre lead with plug DC TO DC POWER LEADS | 5 
Xenon strobe flash with screw mounting DNB iisiinis tess veeacteteaediaiiseteats 8.95 2 metre DC Power Lead with Inline 5 amp 5 
base. Useful for mounting on or next to fuse - Black. 5 
alarm sirens etc. for added security. ANTENNA - Input: Car Cigarette lighter plug 5 
Connections are made through the base WITH ¢ Output: 2.1/2.5/3.1mm DC or 2.5/3.5mm S 
so all wires are hidden. phone plugs 5 
- Flash rate: 120 per minute. SPRING BASE WA ORS ie. cissrcsrtiedinn cosas $12.95 5 
- Operating voitage12VDC. - Three sections ce 5 
- Current draw: 150mA - 1.4 metre long exteded a : 
« Dimensions : 90 (dia) x 105(H)mm - 1.2 metre lead with plug a aay . : 
A15044 BLUE DA20G 8 rtiicaca swine $18.95 —ut TT) Teena 5 
A15047 RED 5 
TOP DC TO DC POWER LEADS 5 

1.6 metre DC Power lead-Black. S 

x COWL - Input: Car cigarette lighter plug with fuse 5 

e ATTR ACTS | ey ANTENNA « Output 21/2.5mm DC or 2.5/3.5mm phone : 
INSTANT. * Single section 5 
3 

3 

3 


RUBBER DUCKIE 


Black flexible rubberised 





A15042 antenna for the car, truck or 
boat. Flexability prevents 
damage from low trees. 
- Single Section COMPONENT RETRIEVAL PAGE 
« Conductive Rubber body Supplied with 2 fully insulated tweez- 
¢ Bonnet or boot mount ers and a long flexible finger with a 
- 400mm long magnet on the end. Allows small 
- 1.2 metre lead with plug. components and objects to be picked 
A12066 up or manipulated in smail, narrow 
hard-to-get-at places. 
CABLE AND LEAD TESTER 
Designed to test balanced and unbalanced 
cables with three pin XLR connectors as 





well as leads with 6.5mm phone or RCA 
plugs. Ideal for checking patch leads and UNIVERSIAL CAR MOUNTING 


long cable runs before they can damage 
equipment. Operates wih a single 9 volt 
internally mounted battery and utillzes easy 
to read LED's for quick readings whilst out 
on the job. 

POSS 2 ivisivicicacciseevacnssinsaavnsennns $50.00 


BRACKET KIT 


Contains three pairs of different sized 
mounting brackets for car stereos CB's 
and other communication equipment 
in the car or truck etc. 

- Includes support/earthing strip. 

- Hardware supplied nuts, bolts, 
screws lockwashers. 





Ideal for electronic components, parts 
and other storage applications, 

¢ Each is made robust opaque plastic 
¢ Hinged "snap locking " lid. 
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: TAKE THE TV: 
= OUTSIDE: BY 


FIVE COMPARTMENT PARTS BOX 
One large & four small individual 
sections H10086.................000+ $5.00 | 


She) 





SEVEN COMPATMENT PARTS BOX 
One large and Six small individual 


TENT! ° 
EXTENTION 750HM sections H10089...............0..-+- $6.00 


FLYLEAD-10M 


Here's how to get your TV out on the 
back patio or out by the pool. Simply 
Unwind the ten metre extention lead 
from its handy dispenser and extend 
your antenna to where ever you want 
to go. Colour White 





SEVENTEEN COMPARTMENT PART 


STOP/START MICROPHONE BOX - One large and 16 smail sections 


With on/off switch & separate control 
lead for remote operation of the 
cassette player. Complete with desk 
stand for hands free operation. 
PA Ea Giciccrsetinnssnranirerneeeess $5.95 


LGLS CE 800 


TWENTY-SIX COMPARTMENT PARTS 
BOX-Twenty six storage sections 
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TDAI514A 


50 WATTS INTO 4 OHM + 27V Power Supply 
(A HIGH QUALITY AUDIO AMP IN A 9 PIN FLAT PACK. 


ava alata = 


This amplifier will deliver up to 40W into 8o0hm load with a +27.5V power 
rail. The device is designed to meet the requirements of digital sound 
sources such as Compact Disc. The total harmonic distortion at 32W is 
less than 0.0032%. An output mute Circuit prevents switch-on and switch- 
off clicks and the device is totally protected against short circuits and 


thermal runaway. The device will deliver 25W into 8ohm with a +22V supply 


or 12.5W into 8ohm with a +16V supply. The metal plate on the package is 
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PORTABLE SOLDERING IRONS 






THE CORDLESS, REFILLABLE, BUTANE 
GAS POWERED, SOLDERING TOOL. GIVES 
YOU THE FREEDOM TO DO SOLDRING 
REPAIRS ALMOSTANYWHERE! 













PORTASOL C1C —, 
Cordless Refillable Butane - Weller p-"" 
Gas Powered Soldering Tool. i! _— 


The take anywhere Soldering too!! 











































RVING ELEC] connected to pin 4. Just fill the tool with standard Butane lighter fuel and take it anywhere. This sturd 
RVING ELEC « eas 0+27:5V single setting iron is ideal for hundreds of do-it-yourself solder repairs. Has a 
RVING ELEC Safety cut off switch and built-in cap flint forquick & easy ignition. Up to 35 watts 
RVING ELEC Temperaure range up to 375°C. , ; 

he T= isp Easy interchangeable screw-in tips. Includes Model C-2 Chisel tip. 

VING ELEC | T1 2600....$39.95 Po - 

RVING ELEC PORTASOL Model P-1 : (i eae 
Bs 

peewee CORDLESS-REFILLABLE 
AVING ELEC BUTANE GAS POWER'D "ae 

RVING ELEC 

RVING ELEC SOLDERING TOOL. 

VING ELEC Designed for craftsmen and professionals requiring micro-precision soldering wit 
vnc Bree -275y | adjustable power equivalent to 60 watts.Butane gas power lets you solder those 
VIN G ELEC hard-to-get-to jobs with cordless freedom. The Portasol has over 40 engineered 
VING ELEC component parts for safety, precision, and power. It liminates all risk of leakage 
VING ELEC " owe vY current to sensitive circuits allows anti-static soldering. 

VING ELEC - Mounting Base The Portasol can be used continually for up to 90 minutes after a single refill of 
VING ELE ie butane gas. 

VING ELE . =e - Temperature regulator allows variable control for precision 

‘ p 

VING ELEC i TDA1514A soldering and heating. Provides the equivalent of 10-60 watts. 

VING ELE ns i - Intergrated catalytic converter provides safe flameless combustion. 

VING E LEC _ 4 > Capable of melting solder in less than 40 seconds. 

tie pe Se ee 4 { + Lightweight ergonomically designed to help eliminate operator fatigue 

7 NGE : EC - : ¢ Built-in flint igniter provides fast and convenient ignition for your portasol. 
VING ELEC wis ‘Soldering tips are iron plated for long life and can be easily replaced or 

VING ELEC =, > 7 = changed Safety shut-off: ignitor cap automatically turns off when replaced. 
VING ELE ~ ‘a 987654321 —_ 

VING ELEC T1 2637......$58.95 ; 

VING ELEC ris wnrsszaa rose” ~—- (PORTASOL P-1K CORDLESS, 

Min Res 680Q R 

Hea | Ra Min Res 820 = RN003 REFILLABLE, BUTANE GAS 

VI LEQ TDA1S14 5 Min Res 150 R10036 

VING ELEC io Re = MinRes330 = RLoO%6 POWERED SOLDERING TOOL au 

VING ELEG A Po bea ah 100V nibeat 

ect. 

VING ELEC C2 Ceramic 220pF R15328 KIT. FOUR TOOLS IN ONE. 

vING ELE Te os aerial aime * Soldering Iron (PORTASOL P-1): 1.0mm fine point soldering iron tip.Pertect for 
— Soa Cé PC Elect 220uF 35V R15543 soldering jobs requiring pinpoint accuracy. 

BING maa - « ‘a Groen Cap 0.022uF A15152 + Blow Torch: Ideal for brazing and 
ee ERE AC 1-9 10+ silver soldering. 
WING ELEC * Hot Blower: Produces a focused, flameless heat for shrink tubing and plastics 
RVING ELEQ Cat. No. U10183.. TDA1514A........... $18.95 $17.95 welding. 
RVING ELEG . - Hot Knife: Just the tool for cutting and cauterizing synthetic rope and plastics. 
ne ae Complete kit * Comes in a rugged plastic storage case with safety stand. 

VIN LEQ . - . 

vs eo INCluding Heatsink at T12639......$109.95 

| td 


VING ELEC 


ee ES Gat No.K10320... $49.95 
WING ELEd Double Sided 
vine cceq Plated through ae s 
WING ELE fibreglass PCB.Especially | \ 
vinc ELeEd designed with large copper tracks for use in schools 


AVING EL 


WING ELEC and the commercial environment. E10325......... $19.95 
vinceLed Maat eae ie NEW PLASTIC BOXES 


-.COUNTER MODULE | 


An electronic Counter Module with 5-digit LCD display. 
The display increases by 1 everytime a positive-going 

edge is applied to pin 3. A reset is available, and a tone 
output which can drive a piezo sounder directly and bleeps 
on every count and on reset. Square wave output at 512Hz 
and 32768Hz are also provided. 

Count Range: 00000 to 99999 (resets to 00000 after counting 99999) 

“1 to 1.5 input Voltage, *Min. imput pulse <100us *2uA Standby “32.768KHz *Max imput 
Frequency 7Hz 

Overall Size: 68 x 35 x 24 mm 

bezel is availaole for use with this module, size 68 x 35 mm and increases the overall 
depth of the module to 27mm. The module requires a 1.5V AA cell (not supplied). 


COUNTER..A10070............$39.95 
BEZEL..A10075............200.91.95 
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IVING ELEG 
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VING ELE 
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1-9 10-25 25+ 
27C64-20 $4.50 $3.90 $3.50 
27C256-20 $5.00 $5.00 $4.50 
27C512-15 $6.00 $5.50 $5.00 


Here's the latest device for cooling your CPU. 
The cooling cap is a small fan which 
incorporates a heatsink which clips over the 
CPU with the plastic clip provided. No longer 
will you have to worry about hot CPU's. This 


PLASTIC BOXES WITH PLASTIC 
LIDS. COMES WITH 4 SCREWS. 


ICAP FOR 





WING ELEC model is much simpler than earlier versions 
2VING ELEq COLOUR BLACK. where you had to remove the CPU to connect 
VING ELE¢ PLEASE NOTE 1 MEG H10128 83 x 54x 28mm......$1.95 | INTEL the fan. With this model you simply clip the 

AVING ELE4 AND 4 MEG EPROMS H10126 130 x 68 x 41mm....$2.50 | 486 CPU fan on. Comes with a piggy back plug. 

VINGELEG 10122 150 x 90 x 50mm... ; SAVE $10.00 

bi oe PHONE FOR PRICES. ' H10124 195 x 113 x 60mm..$4.95 . tay 
VIN scemenemenesio aes 
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MESSAGE RECORDER 
The days of fiddling around with bits 
of paper stuck to the fidge to leave a 
message for someone have finally 
gone. The message recorder alows 
you to record up to 16 seconds of 
audio using a sound chip that 
retains the recording even when the 
power is turned off. It has many 
applications such as use as a 
doorbell, it could be built into an 
answering machine, or used to 
deliver instructions. 

K10995 . isiecciscanccvensxacesscessgn oreo 






LOW COST QUIZ GAME 
ADJUDICATOR 


Host your own game show in your 
lounge room with this great little kit. 
No more arguing about who was 
first to answer the question. The 
"Quizmaster" lights a LED and 
briefly sounds a buzzer to indicate 
which four players pressed the 
button first. If your looking for a 
judge who's not bias, prejudice or 
favorable to family members or 
friends this is the kit for you. 

103990. insivcsiccsissenssnsieesenetpeo-99 
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SOLAR GENERATOR 


|GENERAL PURPOSE 
PREAMPLIFIER 


A general purpose stereo preamplifier using a single 
L382 IC which can be tailored for use with magnetic 
pickups, tape recorders, and microphones by changing 
a few components 
TRON(({(ETI445) (ETI July '76) 


TRONIVK 4 0055...ccscoseccsorsessereseeseseeep 14.95 


The ETI-569 Solar charger is designed to charge any 
standard 12 V lead acid car battery in any area where 
mains power is unavailable. it is ideal for remote data 
acquisition stations, caravans and boats. 

Of course there are other solar chargers around, but 
these are extremely expensive. With the ETI-569 the 
emphasis is on simplicity and cheapness. 


K10005......0ccsssscserseeresesen 1 BIO 














TRANSISTOR TESTER 


Have you ever desoldered a suspect transistor only to 
find that it checks OK? trouble shooting exercises are 
often hindered by this type of false alarm, but many of 
them could beavoided with an “in-circuit” component 


tester, such as the EA Handy Tester. (EA Sept. 83) 83TT8 
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CTRONIC b> a stil 
CTRONK 
joi ELECTRIC FENCE KIT DISCOLITE 
pihhied | Main to battery powered, this electric fence controller is This kit mak 
CTRON noth inexpensive and versitile. Based on an automotive 1 00 WwW AM PLI F E R MO D U L E lights pipet ia 


TRONIG. 3 
CTRONK ignition coil, it sould prove an adequate deterrent to all things. With 4 light channels controlled by 4 separate 


(ETI 480) 

























































CTRONK manner of livestock. Additionally it's operation conforms ; audio channels. Eg. Forward, reverse, auto reversing 
=abetaap to the relevant clauses of Australian Standard 3129. (EA Similar to the above module but this one is 100 watts of chaser patterns, alternating light patterns, adjustable 
-" eet Sept. '82 ) 82ef9 power. rate for light patterns, simultaneous strobe on all four 
CRON : 
Ge Heatsink optional extra il Chi 
ECTRON \ MAT AE), vcscccocscetensnttacseannn Deyo P channels. Pius ia ees featureal (Sil Chip July wee) 
ECTR N ( K1 O005...,.6 © in tkcndnpos. oo 
ECTRC aS 
ECTRONK 
ECTRONK 
ECTRONK a” 
ECTRONIC( ~ ' @ 
ECTRONK 4 ENCODER/ A y N . a ey 
LECTRONK my § XS - 
ECTRONI HIGH ENERGY MODULATOR oD 
LECTRONIC k Here's the design for a low cost RGBI to PAL video 
LECTRONK( ELECTRIC FENCE IGNITION SYSi EM encoder and RF modulator, suitable for use with an IBM 
LECTRONI CONT RO LL ER Is your car still limping along with outdated Kettering or compatible computer fitted with a colour graphics 
LECTRONI ; : ignition? What? You're still cleaning points, adjusting adaptor (CGA). By providing a modulated RF signal on 
LECTRON|| Restore the discipline to the farm or allotment with this dwell, checking timer and all that automotive drudgery? a suitable television channel, it allows a standard 
LECTRON|| New electric fence controller. It features higher output Now you can fit this High Energy Ignition System and colour T.V receiver to be used as a colour monitor for 
LECTRON|| Power and lower current drain than the previous design. forget those tune-up hassles. games etc. E.A August ‘89. 
ELECTRON) {(EA Dec. '85, 85ef11) S.C. May ‘88. 
=-LECTRONI K1 911 Sicsccscrtdlcsccandeeneseeguepe s 95 K10355..............655.00 K10335.......cc.000----- 49.95 
ELECTRON : 
ELECTRON ; eg Sp a i a ras 
ELECTRON} ROD IRVING ELECTRONICS. Est. 1977. 100% Australian owned & run 
vee . HEAD OFFICE: 56 RENVER RD CLAYTON. ACN:005 428 437 BLUESTAR COMPUTERS: (COMPUTERPRODUCTSONLY) =  —— 
: pay PH: (03) 543 7877. FAX: (03) 543 2648. « 271 MAROONDAH HWY. RINGWOOD. 
cul - CITY: 48 A‘BECKETT ST, MELBOURNE. PH: (03) 870 1800. FAX: (03) 879 3027. 

ELECTRON!| PH: (03) 663 6151 / (03) 639 1640. FAX: (03) 639 1641. - BLUESTAR COMPUTERS - CONCORD. OW OPE 
BRC aoNt » OAKLEIGH: 240C HUNTINGDALE RD, OAKLEIGH. GROUND FLOOR 115-117PARRAMATTARD, CONCORD. = —— fe : > 

LECTRONI] PH: (03) 562 8939 FAX: (03) 562 8940 PH: (02) 744 5526. FAX: (02) 744 5405. pincaON te. cemeeenaiseaeanc aetna 
ELECTRON!| «NORTHCOTE: 425 HIGH ST, NORTHCOTE. . TOLL FREE MAIL ORDER HOTLINE: 008 33 5757. 40341 MAROONDAH — 
ELECTRONI| PH: (03) 489 8866. FAX: (03) 489 8131. FAX ORDERS: (03) 543 2648 (STRICTLY ORDERS ONLY) oe HWY. BOX HILL, oe 
ELECTRONIT +» NEW STORE: BOX HILL: 1031 MAROONDAH HWY, BOX HILL. + RIE BULLETIN BOARD: (03) 562 7903 For Specials, Info & more. eae anence ea eiueese 
ELECTRONI| PH: (03) 899 6033 FAX: (03) 899 0156. All Sales Tax exempt orders to: PH, (899 6033. : 
=| ECTRONH| ° SYDNEY: 74 PARRAMATTA RD, STANMORE. RITRONICS WHOLESALE : 56 Renver Rd, Clayton, Victoria. A 156 
KL ECTRONI] PH: (02) 519 3134 or (02) 565 1458. FAX: (02) 516 5024. Ph: (03) 543 2166 Fax: (03) 543 2648 | 
ELECTRONIT ° ADELAIDE: 241-143 WRIGHT ST. ADELAIDE. Mail order & Correspondence : P.O Box 620, Clayton, Victoria, 3168. 
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Unmanned aircraft: current 


BY BOB YOUNG 


models in service 


Over the last decade, unmanned aircraft have 
come into their own & this was demonstrated to 
great effect in the Desert Storm campaign in the 
recent Gulf War. Some of these craft are little 
more than model aeroplanes but they are 
extremely effective nonetheless. 


In last month’s column, we looked 
at the development of unmanned air- 
craft (UMAs) over the past 80 years 
and noted the very fine line between 
UMAs and primitive guided missiles. 
This distinction is even closer when 
the modern glide bomb (smart bomb) 
is considered. With this we are virtu- 
ally back to the MISTELN concept dis- 
cussed last month in which a mother 
ship carries an unmanned fighter to 
the target vicinity, launches the fighter 
_and guides it to the target. 

This concept was used by the Ger- 
mans in WWII with limited success. 
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The Bell Eagle Eye is a tilt-rotor UAV currently under development by the US 


But the smart bomb was used in the 
Iraq campaign, again guided from 
a mother ship, this time with great 
success. Hardened aircraft shelters (or 
HAS) proved totally ineffective against 
these devastating weapons and once 
again the shape of warfare has shifted 
and moved on to the next concept. 
With this blurring of lines of de- 
marcation we are faced therefore with 
the need to define what we mean by 
the term RPV, the new buzzword for 
UMAs. Remotely Piloted Vehicles 
(RPVs), as the term suggests, covers 
any vehicle capable of being control- 
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Department of Defence. It is to be powered by a 313kW turboshaft engine. 
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led at a distance from the actual op- 
erator. My full-size remotely control- 
led Volkswagen 1600TLE was strictly 
speaking an RPV. Thus, the term UAV 
(Unmanned Aerial Vehicle), another 
modern buzzword, is probably the 
more correct term for use in this se- 
ries of articles. 

There is a further general agree- 
ment on the distinction between the 
various types of UAVs and these fall 
broadly into aerial targets, the aerial 
component of a complex battlefield 
system and finally, guided weapons. 

As we have already noted, the days 
when UAVs were of value only for 
target practice have long since passed 
but these still comprise a major group- 
ing and probably the missile target is 
the most sophisticated of this group. 
The Australian made Jindivik is one 
of the most successful of this class of 
UAVs. However, it is the middle group 
which forms the basis of this month’s 
article. 

It is the value of the UAV as a force 
multiplier that has become increas- 
ingly recognised since the Vietnam 
War; in other words, its value as a 
component in a complex battlefield 
system. This outlook was significantly 
enhanced as a result of the Israeli 
experiences and further as a result of 
the Iraq War. These events showed a 
growing need for military equipment, 
especially in the areas of surveillance, 
electronic warfare and post-strike 
damage assessment, that does not re- 
quire a human crew to be exposed to 
enemy weapons. Here we have a very 
sophisticated class of UAVs capable 
of a multitude of tasks which in many 
cases have great commercial poten- 
tial. One idea which has intrigued me 
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RPV ON STATION 
OVER TARGET AREA 


SURVEILLANCE SENSOR DATA 
. AND HIGH RATE POSITION FIX 
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GROUND CONTROL STATION 


(GCS) 


for many years is the concept ofa very | 


fast courier service using small UAVs 
for cross city delivery of small par- 
cels. Some of the vertical take off and 
landing UAVs would be ideal for this 
service. 

What must be remembered with this 
class of UAV is that they are not inde- 
pendent vehicles but are merely the 
aerial component in a very complex 
system and thus comprise the middle 
grouping of the above classification. 
This system can be comprised of fixed 
or mobile control and mission plan- 
ning stations, launch and recovery 
equipment or vehicles, transporters 
and data receiving and processing ter- 
minals (see Fig.1). 

The problems of launch and recov- 
ery are major in a combat situation 
and force a further division into sub- 
classes and in many instances, they 
influence the design of the UAV it- 
self. A good example of this is the 
development of the TRUS (Tilt-Rotor 
study and demonstration UAV sys- 
tem) program. This project is intended 
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< GROUND DATA TERMINAL (GDT) 


to provide ship-based vertical take off 
and landing UAVs for OTH (Over The 
Horizon) surveillance and targeting 
for USN and NATO surface vessels. 

This program also provides an ex- 
cellent example of the complexity and 
sophistication not only of the UAV 
itself but of the business network re- 
quired to bring such a complex unit 
into being. In the second half of 1991, 
the Bell Helicopter division put to- 
gether a design proposal for a little 
Tilt Twin Rotor Vehicle much along 
the lines of the much troubled Osprey 
Tilt Rotor Transport aircraft. 

Named the “Bell Eagle Eye”, the 
span over rotors is approximately 5.9 
metres and the length 4.9 metres. 
Power comes from one Allison turbo- 
shaft rated at 313kW. The Bell team 
includes Israeli Aircraft Industries, 
TRW, Allison, Honeywell, Unisys, 
Scaled Composites and the Stratos 
Group. IAI contributes the ground con- 
trol system, data link, mission com- 
puter and payload. TRW contributes 
payload trade-offs, antenna simula- 
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Fig.1: this diagram shows some of the 
complex infrastructure involved with 
the launch, guiding and recovery of 
typical UAVs. Getting them into the 
air is easy but recovering them under 
battle conditions can be very difficult. 


‘tion and interoperability, Honeywell 


the AHRS and other avionics. Unisys 
integrates shipboard command/con- 
trol with the airborne data link, while 
Stratos provides the operational in- 
terface. , 

Burt Rutan (Scaled Composites Inc), 
the famous designer of the around the 
world lightweight aircraft, is building 
two Allison-powered airframes and 
the test flights were scheduled for the 
second half of 1992. To date, I have 
seen nothing of the results of this 
project but the above outline gives 
some idea of the complexity and so- 
phistication of the modern UAV. 


Take off & landing 


Vertical take off and landing is only 
one approach to the launch and re- 
covery of UAVs. Launch is also quite 
commonly by conventional take off 
(ROG, rise off ground), hand Jaunch, 
aircraft launch, catapult launch or any 
of several other methods. In other 
words, getting the thing into the air is 
easy. Recovery, however, is another 
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Little more than a model aeroplane, the electrically powered Pointer UAV is in 
service with the US Army and was used extensively for surveillance during 
Operation Desert Storm, Desert Sabe and Desert Shield. It uses a CCD video 


camera. | 


matter. Battles are rarely fought in 
ideal terrain and landing convention- 
ally is usually out of the question. 
The situation for the over-the-horizon 
UAV is not so bad and any suitable 
smooth field within operational range 
will suffice as a miniature airfield. 
The smaller, shorter range UAVs 
and, in particular, ship-launched units 
have real problems with recovery and 
thus recourse to parachute and net 
recovery is most common. The prob- 
lems of shipboard recovery have 
forced the development of the verti- 


strangest shaped vehicles yet seen on 
planet Earth. 

There are flying saucers (or more 
correctly, flying doughnuts), flying 
balls, flying venturis, flying torpedoes, 
flying peanuts, deltas, canards, tan- 
dem wings, tractors, pushers, heli- 
copters, tilt rotors and on and on; an 
endless stream of creative designs in- 
tended to solve awkward problems. If 
the aerodynamics of these vehicles 
ever finds their way into manned flight 
(and I believe they will), we will see 
some very interesting developments 


“Because the vehicles are actually 
unmanned, the airframe designers have been 
given virtually carte blanche in regard to 
airframe & aerodynamic considerations”. 


cal take off and landing UAV more 
than any other factor. Try landing a 
speeding UAV into a small net rigged 
on the heaving deck of a ship at sea. 

In fact, the recovery problem and 
reduced safety requirements have 
brought about a revolution in UAV 
design. Because the vehicles are actu- 
ally unmanned, the airframe design- 
ers have been given virtually carte 
blanche in regard to airframe and 
aerodynamic considerations. This 
has spawned a wild profusion of the 
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in airport design in the near future. 

From the modeller’s point of view 
and in fact the military point of view, 
possibly the most interesting modern 
UAV is the Aerovironment FQM-151A 
semi-expendable hand-launched mini 
UAV. 

Here is a sailplane straight from the 
pages of Airborne or any other mod- 
ern model magazine. Its wingspan is 
2.74m, length 1.83m, launch weight 
3.6kg, payload 910g and it is powered 
by a 300W samarium cobalt electric 


motor. (I wonder if they need a good 
speed controller?) The electrons fo 
this motor are supplied by two lithium 
batteries which will keep this handy 
little vehicle moving for 1.25 hours at 
a maximum speed of 80km/h. Cruis- 
ing speed is around 35km/h and maxi- 
mum rate of climb 3.1m/s. The usual 
operational altitude is in the range of 
90 to 300 metres. 

Every aspect of this UAV is novel 
and militarily salient. The unit was 
designed to be operated by one man 
with a second assisting. The complete 
system breaks down into two back 
packs. The first contains the aircraft 
and the second the shoulder-mounted 
control/monitor system. 

The UAV dismantles into six parts 
and can be reassembled in just 2.5 
minutes. It carries a fixed focus TV 
camera in the nose, angled downwards 
at 20 degrees from the aircraft’s 
centreline and giving a 22 x 30 degree 
field of view. It is radio-controlled 
over an 8km radius and is gyro stabi- 
lised. The Pointer is steerable by the 
monitor and is landed from the deep 
stall after engine shut down. 

The monitor/control system is very 
interesting and appears very much 
like a shoulder mounted peep show. 
The monitor is mounted on shoulder 
braces which place it at face height in 
front of the pilot. It is completely 
sealed from light and the pilot looks 
into the peep window at the monitor 
screen. The flight controls are 
mounted on the side of the monitor 
housing. The transmitter is ground 
based or portable. This simplicity and 
flexibility of operation allows some 
novel uses for the Pointer. 

The UAV can move to the target 
under power, which being electric is 
very quiet, then glide with the motor 
off to within close range of the target. 
The motor is then restarted and the 
UAV climbs away back to base. Being 
semi-expendable it does not matter if 
it is brought down by enemy fire at 
this point. The data it sniffed out is 
already back home, as the system is a 
real-time surveillance unit. 

The camera is a CCD type with reso- 
lution of 350 x 380 lines. There are 
two monitor screens, one showing 
UAV heading and the other the target 
information. The monitor is backed 
up by a Sony 8mm cassette recorder 
with stereo audio channels, replay 
with freeze framing, fast slow motion 
and aircraft heading. 

















The number of uses for this system 
eems inexhaustible and has continu- 
lly expanded since being adopted by 
he USMC in 1988. Designed prim- 
rily for reconnaissance, surveillance 
and target spotting, the list has grown 
o include evaluation of the effec- 
iveness of the concealment tech- 
niques of US ground troops. Thus, 
any unit digging in will launch a 
Pointer to check its own camouflage 
from the air and to maintain perim- 
eter security. In the Iraq war, it was 
operated by the US Army 82nd Air- 
borne Division, 4th M Expeditionary 
Brigade and the 1st and 4th M expedi- 
tionary Force as part of Operations 
Desert Shield and Desert Storm. 
Used in the above manner for the 
first time, it was also used for real- 
time battle damage assessment, re- 
connaissance, surveillance and ad- 
vance warning of enemy movements. 
Another novel use for Pointer is 
from a ground vehicle. In this man- 
ner, the UAV and pilot can extend the 
range, depending on the terrain, to 
around 50-65km, whilst maintaining 
an operational field of view of up to 
eight kilometres ahead of and around 
the ground vehicle; very handy for 


- convoys and armoured columns. 


However, the Pointer is not with- 
out its drawbacks and there were re- 
ports of launch difficulties due to high 
winds. This problem of high winds 
and low cruise speeds is a serious one 
for all aircraft, as effective ground 
speeds can very quickly drop to zero. 
Thus, a Pointer cruising at 35km/h 
into a 35km/h headwind has a ground 
speed of Okm/h, whereas a UAV with 
a 70km/h cruise speed will still have 
a ground speed of 35km/h and there- 
fore will be able to accomplish its 
mission, albeit with a reduced range 
or loiter time. When cruise speed 
reaches hundreds of km/h, headwinds 
become less of a problem. 


Improvements 


These problems aside, the Pointer 
appears to have a good future and 
improvements are already in the sys- 
tem. These include automatic head- 
ing and altitude hold, spread spec- 
trum transmission to minimise threat 
from ECM, increased range (16km), 
endurance (2 hours) and flight speed. 
Reduction of airframe and payload 
weights are also in the pipeline, as is 
a twin-engined version. All in all, this 


_ is a very handy little unit for what is 


essentially a toy aeroplane. 

Pointer also has a big brother, the 
HILINE, which is a high altitude long 
endurance (HALE) UAV for acquisi- 
tion and tracking of hot airborne tar- 
gets (launched ballistic missiles, etc). 
At first glance, the figures on this 
UAV appear fantastic, with a typical 
mission profile as follows: carry 45kg 
payload for 800km, loiter for more 
than 24 hours and return; range more 
than 4830km with an endurance of 
approximately 20-30 hours; range 
100km from launch at 25,000 feet; or 
fly for 15-20 hours at 40,000 feet. 

The wingspan of this UAV is quoted 
as 15.24 metres and maximum take 
off weight as 341kg. It is powered by 
one 31kW Ackerman OMC-200 turbo- 
charged 2-cylinder engine. Whilst on 
the subject of high altitude UAVs, I 
have seen mission profiles calling for 
altitudes in excess of 100,000 feet from 
piston engined UAVs. How they get a 
piston engine to breathe at that alti- 
tude is beyond me. 

However here we are again at the 
end of the allocated space. Next month 
we will continue with a discussion 
on the really exotic UAVs. SC 
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signal. The end result is that the L-A1 
boasts one of the quietest phono stages 
found in an integrated amplifier irre- 
spective of price. 

Another outstanding feature is a 
newly developed master volume con- 
trol with an unusually low imped- 
ance of only 1kQ. Such a low imped- 
ance design reduces thermal and other 
types of noise to the order of one 
tenth of traditional designs. 

Power output is rated at 100 watts 
RMS from a push pull parallel Darl- 
ington design that employs a group of 
driver transistors for each power sec- 
tion. All stages prior to the output 
sections are class A. The power out- 
put sections are powered by a spe- 


cially designed toroidal transformer 


with extremely low magnetic leakage 
and massive 18,000uF reservoir Ca- 
pacitors that have been specially 
selected for their outstanding electri- 
cal and musical properties. The main 
amplifier board and phono section 
boards are glass epoxy, Kenwood 





claiming that this new material offers 
excellent electrical characteristics and 
better rigidity than phenolic resin 
board. 

Specifications include 100 watts 
RMS per channel, with both channels 
driven into 8Q from 20Hz to 20kHz 
with no more than 0.005% THD. Dy- 
namic power is up to 420 watts into 
2Q. The frequency response is 3Hz to 
100kHz at the -3dB points, while 
phono RIAA response is from 20Hz to 
20kHz within +0.5dB. 

The Kenwood L-A1 stereo ampli- 
fier is covered by a 12-month war- 
ranty on parts and labour and has a 
recommended retail price of $3999. 
For further information, contact Ken- 


wood Electronics Australia Pty Ltd 
by phoning (008) 251 697. 


Nifty little 
magnifier 


This combined 
magnifier and 
tweezer set is very handy when you 
have to examine PC boards for cold 
solder joints and also to examine the 
lettering on those teensy-weensy com- 
ponents. And even if you never touch 
a PC boargd, it is ideal for getting splin- 
ters out of fingers. It sells for just 
$5.50 from All Electronic Compo- 
nents, 118-122 Lonsdale St, Mel- 
bourne, 3000. Phone (03) 662 3506. 
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BY GARRY CRATT, VK2YBX 





Antenna tuners: why they are useful 


If you browse through most catalogs of amateur 
equipment you will find a range of antenna 
tuners available for the amateur bands. Perhaps 
you may have had doubts about whether these 
devices are worthwhile. They are & this article 


explains why. 


Possibly the most commonly con- 
sidered theory regarding the benefit 
of antenna tuners is that they improve 
antenna efficiency and so assist in the 
effective radiation of signals by the 
antenna. In fact, nothing could be fur- 
ther from the truth. Antenna tuners 
do nothing to improve antenna effi- 
ciency but there certainly are other 
good reasons to use one. 

These days, all modern transmit- 
ters are designed to operate into a 
nominal resonant 50Q load. This is 
all very well in theory but in practice 
very few antennas present such an 
ideal impedance to the transmitter. In 
addition, solid state transmitters are 


designed so that their output power 
drops as the load SWR increases, to 
protect the final output stage from 
excessive dissipation which would 
occur when feeding a highly reactive 
load. So any antenna mismatch leads 
to increased SWR and therefore a sub- 
sequent reduction in radiated power. 

For the VHF and UHF bands, the 
scale of resonant antennas is such 
that they can be made with quite man- 
ageable physical dimensions. They 
can also be made to provide relatively 
wide bandwidth, whilst maintaining 
a reasonable Q. 

We know that any piece of wire 
connected to a transmitter will radi- 





This heavy duty antenna tuner from Emtronics is based on the Pi network 
shown in Fig.3 but it also features monitoring of forward & reflected power via a 
twin needle meter to give SWR readings. It can handle HF band transmitters 
with output powers rated up to 1000 watts. 
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ate signals to some degree, so it is 
logical that there will be a consider- 
able advantage in using a device which 
assists in the matching of an HF an- 
tenna to the transmitter output stage, 
maximising the current flowing in the 
antenna, and thereby resulting in im- 
proved field strength. 

A related factor to be considered is 
the Q, or “quality” factor of the an- 
tenna. Generally, RF experience indi- 
cates that the higher the Q, the better. 
However, this is not necessarily the 
preferred situation with HF antennas. 
A high Q means a narrow bandwidth 
and readjustment of the antenna tun- 
ing unit may be necessary, even for 
small changes in frequency. 

For HF antennas, a low Q is pre- 
ferred. As the Q of an antenna is de- 
termined by both the radiation and 
DC resistance, it may be preferable to 
select an antenna tuner where capaci- 
tive reactance is added to bring the 
antenna system to resonance, lower- 
ing the Q and generally giving broader 
bandwidth. 

Most long wire or vertical HF an- 
tennas are loaded against ground and 
need to be only one quarter wave- 
length long at the resonant frequency. 
For an antenna tuner to assist in 
matching this type of antenna, it is 
important to have a good low im- 
pedance ground, so that equal cur- 
rents can flow in both the antenna 
and ground, hence producing an an- 
tenna radiation pattern which will be 
of some use. If an insufficient ground 
is provided, an imbalance will exist, 
and the resultant radiation pattern will 
have (in the instance of a vertical) a 
high angle of radiation. 


Measuring antenna current 


A simple antenna current indicator 
can be made using a 25mm ferrite 
toroid slipped over the antenna wire. 





FERRITE 





Fig.1: this circuit arrangement can be 
used to monitor the current flowing in 
a wire to an antenna or in the ground 
return. The two capacitors are each 
100pF disc ceramics while the diode 
is any germanium type such as OA91. 
The meter is a imA movement. 


TO 


TO 
TX ANTENNA 


ea 
L1 eS 
=> 


(a) 


TO U1 L2 


TO 
TX ANTENNA 


(b) 
Fig.2: the simplest configuration for 
an antenna tuner, used to match a low 
impedance (50Q) transmitter to a high 
impedance line is either a parallel (a) 
or series (b) tuned circuit, resonant at 
the operating frequency. 


A pick up wire, comprising several 
turns around the toroid, feeds a diode 
and 100pF capacitor, wired to a 0- 
4mA meter which has a another 100pF 
capacitor across it. Fig.1 shows the 
circuit. By applying some RF energy 
from the transmitter and adjusting the 
antenna tuner, an increase in antenna 
current can be verified. The same cir- 


cuit can be used in the ground lead, to 


verify current flowing. 

The circuit configuration of an an- 
tenna tuner needed to transfer maxi- 
mum power from the transmitter to 
the antenna depends to a large degree 
on the impedance of the feed line. 
The simplest configuration, used to 
match a low impedance, say 50Q, 
transmitter to a high impedance line 
is either a series or parallel tuned 
circuit, resonant at the operating fre- 
quency. Fig.2 shows various configu- 





This photo shows the interior of the Emtron EAT-1000A antenna tuner. Note the 
wide spaced variable capacitors and the large tapped inductor. 


rations of series and parallel 
matching networks. 
A superior arrangement, 


based onthe Pinetworkshown = ANTENNA 


in Fig.3, allows 50Q or so to be 
matched to an impedance of 
up to several thousand ohms. 
Both capacitors C1 and C2 are 
variable and, in a high power 
situation, must have widely 
spaced plates, due to the large 
amount of energy normally 
involved at HF. The inductor 
should be made from large di- 
ameter wire or copper tubing, 
to minimise insertion losses. 

A well designed Pi network antenna 
tuner should also include some form 
of gas discharge protection circuit, to 
prevent possible damage to the trans- 
mitter equipment from atmospheric 
discharge. 

Some lower power designs use a 
tapped inductor to ensure a “match” 
across a wide range of impedances. In 
any case, the network is used to cor- 
rect a mismatch problem and some 
reduction in system efficiency when 
compared to a correctly matched an- 
tenna at the same frequency will be 
noticed. However, this can still pro- 
vide a major improvement over an 
unmatched antenna without a tuner! 

Antenna tuners are also capable of 
making a noticeable improvement in 






TO 
C1 TX/RX 


Fig.3: based on a Pi network, this antenna 
tuner allows 50Q or so to be matched to an 
impedance of up to several thousand ohms. 
Both capacitors C1 & C2 are variable & are 
usually ganged together. The inductor 
should be made from large diameter wire or 
copper tubing, to minimise insertion losses. 


received signal performance when a 
high impedance antenna, such as a 
long wire, is used with a low imped- 
ance receiver. The antenna tuner re- 
duces the SWR by improving the an- 
tenna impedance matching, resulting 
in maximum transfer of energy. This 
is most noticeable when using a re- 
ceiver without an RF stage, where the 
antenna input is fed via a bandpass 
filter to the mixer. In receivers having 
a high amount of RF gain in the first 
stage, the effect is not as noticeable. 
In summary, an antenna tuner is no 
substitute for a properly designed reso- 
nant antenna, but in cases where such 
an antenna cannot be used, they can 
offer improved performance over an 
unmatched antenna system. SC 
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Because radio receivers were expensive in the 
1920s, many people built their own sets and 
even made the batteries to run them. In those 
days, it was a case of improvise or go without. 
We even built our own batteries. 


My interest in vintage radio started 
only eight years ago and I have learnt 
quite a lot in that time and enjoy my 
hobby immensely. However, it is not 
all new to me for there was a time in 
my childhood when I built crystal 
sets and often listened to these simple 
receivers until my callused ears could 
not tolerate the pressure of the head- 
phones any longer. 

I guess my early interest in radio 
rubbed off from.my father. Dad was 
into radio in the early 1920s when 
about the only thing one could expect 
to hear was an occasional Morse sig- 
nal from a distant transmitter. In those 


For the best part of the author’s life, this old radio cabinet has served to remind 





very early days of radio, there were 
not many stations on the air to listen 
to and those that were had quite lim- 
ited transmission times. 

My father was but a humble gar- 
dener in the 1920s and his wages were 
such that there was nothing left over 
from household expenses to spend on 
radios in any shape or form. There- 
fore, poor old Dad had to make his 
own equipment and, what’s more, it 
worked. 

Unfortunately, my father’s home- 
made radio gear has now gone. It 
didn’t seem important at the time so 
it all went to the tip when he died and 








him of many exciting childhood activities. It sits on top of a post in the front 
yard and was where the billy was left for the milkman. 
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In the good ol’ days of my childhood 


although it may sound unkind, the tip 


was the right place for most of it. 
However, with my rekindled interest 
in radio today, some of Dad’s home- 
made equipment would now be nice 
to have, if only for sentimental rea- 
sons. 

I am convinced that few people to- 
day have the capacity to improvise as 
did those of yesteryear. Some of the 
projects my father tackled were in- 
credible for a guy who left school at 
13. That’s another interesting thing 
about my father: he caddied at the 
local golf course for a year while his 
mother thought he was still going to 
school. God help me if I had tried that 
trick when I was 13. 


Crystal set 


One of Dad’s first radio projects 
was his crystal set. Now making a 
crystal set may not seema very daunt- 
ing task today but when my father 
made his, he had to make everything 
including the tuning capacitor and 
the crystal detector. The only item he 
purchased was a set of headphones, 
which gave excellent service for many 
years. In fact, I was still using them in 
the post-war years. 

I remember the tuning capacitor 
quite well for it was used in some of 
my creations. I also remember that it 
was a bit stiff to turn and the old 
Emmco dial slipped when the shaft 
became tight at one end of the travel. I 
also recall that it should have had a 
few more plates in it, for it lacked 
sufficient capacitance to cover the full 


‘width of the broadcast band. 


The crystal detector was made up 
from miscellaneous bits and pieces 
mounted on a small sheet of ebonite. 
However, the basic requirements were 
there. The crystal cup had three set- 
screws to retain the piece of crystal 
and the arm that held the cat’s whisker 





This Leclanche cell is similar to those 
used for the front gate bell. During the 
1930s, the wet Leclanche cell was 
used almost exclusively for powering 
door bells. 


was pivoted so as to give movement 
across the face of the crystal. 


Home-made batteries 


But those early achievements fade 
into insignificance when one thinks 
of Dad’s home-made “B” batteries. 

When I graduated from crystal sets 
to a 1-valve receiver, I was able to 
obtain a discarded B battery from the 
local tip. This battery kept me listen- 
ing for a month or so but there soon 
came a time when it was no longer 
serviceable. Once again, good old Dad 
solved the problem by making a re- 
chargeable 20-volt B battery. 

Now this was no ordinary battery — 
in fact, few would recognise it as such. 

It consisted of a wooden baseboard 
with 10 shallow holes bored into it. 
Placed into the holes were 10 small 
pill bottles — Doctor Morse’s Pink Pills 
for Pale People if I remember cor- 
rectly. These formed the cells of the 
battery and were three parts filled 
with dilute sulphuric acid. 

Strips of sheet lead were used for 
the plates. These were shaped like an 
inverted “U” and arranged in the bot- 
tles so that the ends of each strip 
occupied two adjoining bottles. In 
other words, it was a very simple lead 
acid accumulator. 

When placed on the battery charger 





(which used a home-made transformer 
and metal oxide rectifier), the lead 
plates changed colour almost imme- 
diately. The positive plates turned to 
a chocolate brown, while the negative 
plates went a light grey. However, be- 
cause the battery charger could only 
produce about 12 volts, the battery 
had to be charged in two halves. 

This 20-volt B supply kept the little 
1-valver working quite happily, but 
after a couple of days it went strangely 
quiet. Reason — a flat B battery. Fur- 
ther testing indicated that the battery 
had almost no capacity. It could reach 
full charge in a matter of minutes and 
would discharge almost as rapidly. In 
fact, it could supply only about one 
milliamp of current for approximately 
10 hours. 

But although that miserable battery 
often went flat in the middle of an 
interesting program, it got me out ofa 
tight spot at the time. 

Making a rechargeable battery was 
nothing new to my father because he 
had made one once before. It lived 
under the house in a wooden crate 
and had been a source of mystery to 
me for many years. Apparently it was 
used way back in the days when part 
of Bendigo had a DC power supply 
(most likely from the tramway depot) 
and the battery was recharged by plug- 
ging it into the DC mains. During re- 
charging, a globe was connected in 
series with the battery to provide the 
correct charge rate. 

When my 1-valver subsequently 
erew into a 2-valver, the pill-bottle B 
battery was grossly inadequate; in fact, 
it was never even considered. It was 
time to crawl under the house and 
drag out Dad’s old battery to see if it 
could be recommissioned. 


Refurbishing an old relic 


Once again, the old disused battery 
was a marvel. It was capable of sup- 
plying B voltages to the largest of bat- 
tery receivers and was an impressive 
sight. 

My father’s perseverance never 
failed to amaze me. His B battery was 
entirely home-made, including the 
glass containers which housed each 
cell. These were made from small flat 
sided medicine bottles. The tops of 
the bottles had been cut off using the 
hot wire and quench method of glass 
cutting. It must have taken quite some 
time just to collect all the bottles and 
cut them to size! 


COMPONENTS 
a. 


Are you sick of being told 
that the components you 
are always looking for are 
either not available or 
| discontinued??? 
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Call us now. We specialise 
in discontinued electronic 
components 


(03) 742 7330 


We can help with 90% of 
any component on today’s 
market. 
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\JOMBAT COMMUNE CATIONS 
SUPPLIERS & IMPORTERS OF ELECTRONIC COMPONENTS 


83 RAILWAY AVENUE PHONE: (03) 742 7330 
WERRIBEE, VIC 3030. FAX: (03) 741 6834 


KITS & PCBs 


2.5 Watt 88-108MHz FM 


Transmitter Kit $49 


This is the highest powered transmitter kit 
available. With line of sight, distances of up 


to 100 miles can be achieved. Requires 


high-level input from tape or CD player. 
Runs from 12-28 volt supply. Coming soon 
XTAL controlled PLL stereo version. 
Note: It is illegal to use this transmitter 
without a licence. 


MAX I/O board for PCs 
7 Relays, ADC, DAC, 8 TTL inputs, Relay/ 
motor driver demonstration & sample soft- 
ware, manual. Kit form $169. B&T $269. 
PCB/Disc/manual $39. 


DIGI-125 Amplifier Kits 


One of the nicest amplifier kits to build for 
the experienced or beginner, fits into the 
palm of your hand. Dual PCB $9. SOW kit 
$14. 125W kit $19. Now available 200 watt 
kit $29, instructions inc. 


AEM 35 watt single chip amp 
35 watts RMS from a TO220 chip on a 
1" x 1" PCB. Easy to build, 70 watts in 
bridge. Kit $15. 


36 Regent St, Kensington. 
P.C.Computers S.A. Phone (08) 332 6513 
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VINTAGE RADIO - In the days of my childhood 





The plates were also time consum- 
ing to make — no lead strips in this 
battery. 

Each plate had been hand-cast in a 
special mould which shaped the plate 
with an open grid structure similar to 
that of a car battery plate. The respec- 
tive lead compounds (red lead oxide 
for the positive plates and yellow lead 
oxide for the negative) were then hand- 
hammered into the plates. 

The plates were installed two to a 
cell with a separator in between and 
held in place at the top with bees 
wax. The wax seal had a vent hole 
which also served as a top-up hole for 
distilled water or for checking the 
electrolyte with a hydrometer. 

All things considered, a “helluva” 
lot of effort had gone into the making 
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of this battery. How- 
ever, the question at 
the time was could it 
be recommissioned to 
work my little 2-valve 
receiver? 

Unfortunately, a 
quarter of a century 
spent in limbo under 
the house hadn’t done 
the old battery much 
good. The electrolyte 
had not been drained 
before storage and the 
plates had sulphurat- 
ed and were all white 
and horrible looking. 
What’s more, many of 
the plates were start- 
ing to fall apart. 

But it was not all 
bad news. After dis- 
mantling the whole 
battery, there seemed 
to be enough good 

plates to make up a 
reasonable size unit. 
And when the sulph- 
urated plates were 
scrubbed up with a 
wire brush, the pros- 


tery actually looked 
quite promising. 

To cut a long story 
short, there were 
enough serviceable 
plates to make up a 40 
volt B battery, with the 
leftover-plates being used to build a 
rechargeable A battery. 


Battery charger 


As previously mentioned, my fa- 
ther’s battery charger could only 
charge at 12 volts, which made re- 
charging a 40-volt battery a bit awk- 
ward. But good old Dad soon solved 
that problem. | 

A special switch was made consist- 
ing of a rotating drum with numerous 
brass contacts on it. The battery was 
wired to this switch in four 10-volt 
banks and the switch connected these 
banks either in series or parallel. This 
ingenious switch took the best part of 
a weekend to make and install. 

The rechargeable batteries were a 
complete success and were used for 


pect of a “new” bat-— 


several years. The B battery was pu 
on charge every three months, whil 
the A battery required attention a 
about 3-weekly intervals. — 


Leclanche battery 


There were other special batteries 
used at home back in those distant 
days of my childhood. One of the 
was a wet cell Leclanche battery and 
it too lived under the house in a 
wooden box. This 3-cell battery pow- 
ered the front gate bell and what a set 
up that was. 

On the front gate was a home-made 
gate closer and combined switch. This 
switch closed its contacts when the 
gate was opened about six inches 
(sorry, but we didn’t have millimetres 
back then). The switch was connected 
to the battery by underground cables 
which were laid before the front lawn 
was planted more than 60 years ago. 
The cable then ran from the battery to 
an electric bell in the kitchen. 

When the gate was opened, the bell 
gave a short ring and then another 
short ring when it closed. This switch- 
ing arrangement prevented the bell 
from ringing continuously if someone 
held the gate open for a prolonged 
period. For reasons unknown, the bell 
was later changed to a buzzer. 

The bell always gave a warning 
when someone came through the front 
gate and by looking into the strategi- 
cally placed mirror outside the din- 
ing room window, the “intruder” 
could be observed walking down the 
garden path. Now I ask you — who 
needs expensive modern electronic 
surveillance equipment? Just consider 
the small cost and effectiveness of 
this old style system. 

I’m sure that my father was never 
involved in any underhand activities 
but he sure had a suspicious ature, 


particularly where strangers were con- 


cerned. 

Actually, the gate bell did detect 
the presence of a few undesirables. In 
those days, stealing milk money was 
commonplace and several would-be 
milk money snatchers were met half- 
way across the front lawn. As Dad 
was a fairly good boxer in his day, the 
trespasser usually got a straight right 
to the jaw if he didn’t beat a hasty 
retreat. 

This gate bell early warning system 
also had its problems, such as on those 
occasions when Dad had forgotten that 
I had gone out to a picture show. We 


















ad several confrontations in the mid- 
le of the front lawn at midnight! 
The problem was solved by devel- 
ping a special gate opening tech- 
ique. If the gate was zapped open 
huickly and then zapped closed again, 
he old bell didn’t have time to get 
nto the swing of things and I was able 
o sneak in (or out) at any hour — 
ndetected. 


A horsey story 


Still another battery was used at 
home for a while and this one was 
installed in the workshed. At the time, 
my older brother was interested in 
electroplating and he required a DC 
supply for his experiments, hence the 
need for still another battery. In this 
case, it was a 3-cell potassium bi- 
chromate battery. 

This battery was bought in kit form 
from Selbys and when assembled used 
large glass jars to hold the potassium 
bi-chromate and sulphuric acid elec- 
trolyte. When not in use, the plates 
(zinc and carbon) had to be lifted out 
of the solution to protect the zinc 
plates. 

As I recall, the electroplating ex- 
periments were far from successful. 
However, it was not the fault of the 
battery. Electroplating is a specialised 
process which requires special tech- 
niques. Unfortunately, these were 
never learnt. 

The bi-chromate battery did find 
another use, however. Its 6-volt out- 
put was used to drive an old T-model 
Ford ignition coil (the trembler type). 
The most spectacular experiment with 
this equipment by far involved the 
electrification of the back fence. 

Our neighbour at the back had a 
horse which kept scratching itself on 
the fence and, in the process, had just 
about flattened the rickety structure. 
The fence was re-erected and steel 
wire was woven throughout the 
weather-beaten palings to help hold 
things together. The final touch to the 
fence repair was to connect the old 
Ford coil to the wire reinforcement 
(with an earth return) and wait for the 
horse to come back for another scratch. 

The electric fence equipment was 
installed in the shed, complete with a 
peep hole drilled in the rear wall for 
observation purposes. The primary of 
the Ford coil was wired to the battery 
via a Morse key switch. 

Eventually the horse returned for a 
rub up along the fence and Dad gave 


him a quick zap. Neddy must have 
backed away at the crucial moment 
and only got a bit of tickle. But the 
second time around he had his nose 
on the wire when the switch was 
closed. He never went near that fence 
again. | | 

Part of the potassium bi-chromate 
battery still survives. One and a half 
zinc plates still remain and I solder 
odd pieces of these plates to my Car 
radiator cap as sacrificial anodes. The 
zinc protects the aluminium cylinder 
head and other alloy components. 

The only other thing that remains 
to remind me of all this childhood 
excitement is an old 1920s battery 
radio cabinet. It stands on a wooden 
post beside the garden path where it 
has stood for the last 40 years or so. 
However, the reason for the old cabi- 
net’s strange and elevated position is 
no longer apparent. It was where the 
billy was left out for the milkman 
who once called in the early hours of 
the morning. Remember the days of 
free home deliveries? 

No doubt, lack of funds was one of 
the reasons my father made so many 
of the things he couldn’t afford to buy. 
He grew up in difficult times and 
worked hard all of his life. Neverthe- 
less, he still found time and a little 
money to follow his hobbies and spe- 
cial interests. 

Radio and electronics have devel- 
oped to such a degree today that eve- 
rything has become too “high-tech” 
for the average person to handle. 
Whereas my father and those like him 
used to build their own equipment, 
the situation now is entirely differ- 
ent. In my opinion, all the fun has 
gone out of electronics and the hobby- 
ist has been reduced to assembling 
kits if he is inclined to do so. 

That’s one of the reasons I like vin- 
tage radio restoration for it is still a 
hands-on, do-it-yourself activity that 
appeals to me in particular. The al- 
most total lack of vintage components 
encourages one to improvise and 
scrounge. Such a pastime can be a lot 
of fun. 

My current interest in old radios 
helps to remind me of a time when 
the style of life and the activities peo- 
ple pursued were a good deal differ- 
ent from the lifestyles of today. I am 
also glad that I spent my childhood 
during those times and if I had to 
choose again, I’m sure I would follow 
the same path. SC 
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L.E. CHAPMAN 


TAPE DECK OR RADIO pi secoipie SPECIAL Dual 
POWER LEADS i sz VU Meters $4. 
Plugs and Sockets $1.50 m P&P $1.80 for | 
Test prods andleads $1.50 | one or two 


TOUCH MICRO SWITCHES 
as used on TV sets. 4 for $1 
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TRANSISTOR EAR PIECES Includes cartridge and stylus. 
plug & lead 4 for $2 Plays mono or stereo $15 
PUSH BUTTON SWITCHES 
4 pos 50c SLIDE POTS 

1/2 Meg dual $1 
SPEAKER TRANSFORMERS . | 1 Meg Dual $2 
7000 to 15/Ohm 5W $10 | 1 Meg Dual $2 
7000 to 3.50hm 15W $10 | 1k Dual $1 
5000 to 3.50hm $10 | 25k Dual $2 
SPEAKERS 5k Single 50c 
5x7 $5 6x4 $4 | 250k Single 50c 
5"8 Watt $5 10k Single 50c 
TUNING CAPACITOR 5 MIXED ROTARY SWITCHES 

5 for $2.50 Special 


2 gang covers 
all Aust. AM: 








bands. $10. SPECIAL 
P&P $1.80 for 12 Mixed Switches $4.50 
one or two. 
_ | 200 MIXED SCREWS 
INLINE FUSE HOLDERS 4 FOR | self-tappers, bolts, nuts etc. 
$1 200 for $2 
SHIELDED LEADS 7ft 
3.5 to 3.5 CAR RADIO SUPPRESSORS 4 
3.5 to 6.5 $1 | for $2 
6.5 to 7ft 75c | OXTAL VALVE SOCKETS $1 
Inline Baynet Plugs & Sockets .| each 
4 for $1 Stick Rectifiers TV20SC $2 
Transistors 
SHIELDED CABLE 10m $2 AD61-62 pair $3 
AD 149 $2 each 
TAG STRIPS 10 for $2 mixed 
Chrome 1/4" push on knobs 
TWO WAY SPEAKER RRP 1.20 EA 10 for $1 
CROSSOVER NETWORK $2 | Mixed capacitors fresh stock 
100 for $2 
CAPACITORS Mixed resistors all handy 
6N8 150V 50c | values 
1000uF 16V 50c | 100 for $2 
1000uF 50V $1 ea | Slide pot knobs 10 for $1 
0.0039uF 1500V 50c | 1F 455kHz for valve radios 
0.0068 250V 10 for$1 | $2ea 
47uF 63V $1ea | Telsco Microphone Ceramic 
47uF 160V 3for$1 | $2 pp $1 
470uF 16V 3 for $1 
47uF 200V $1 ea | SPECIAL: CELLULAR 
0.1uF 250V 5 for $1 | HORN TWEETER” 
680uF 40V 3 for $1 
0.027 250V 4 for $1 
10uF 25V 10 for $1 
22uF 160V 5 for $1 
0.039uF 400V 4 for $1 


















IC SOCKETS 
16 pin * 24 pin * 28 pin © 




















Four for $1 Mounting specification 
12.5cm x 7.1cm. Frequency 
PLUGS & SOCKETS range 2000-20,000Hz. 
R.C.A. plugs and sockets 50c | Sensitivity 105dB. Maximum 
pair power 30 Watts. Impedance 8 
2.5mm sockets 4for $1 | ohms. $12. 
3.5mm sockets 4 for $1 
6.5mm sockets 4for$1 | TV CRYSTALS 
Thermistors 4 for $1 | 4.43619kHz 03061 NDK; 
8.867238kHz 03122.937 
Speaker plugs and sockets $2 each. 
4 pin 50c pair 
2 pin 50c pair | VALVES 
6K7$10  6SL7$10 6M5 $12 
POTS 6U7$10  205A$10 M84 $12 
1/2Meg $1.50 | 6V4$7 = 12AT7 $10 IRS $10 
Dual 2 Meg Ganged Lin $2.00 | 6BL8$7 6J5$10 — GLEA8 $10 
1/2 Meg Switch $2.00 | 6SA7$10 6AS6$10 6N8.$12 
Dual 1 Meg Ganged Lin $2.00 | 12AX7$10 6AN8$10 —6BV7 $10 
1 Meg $1.50 | 6B05$10 6005$10 6EM7 $10 
1 Meg Dual Ganged Log $2.00 | GAV6$10 12DL8$10 GAU6 $10 
1 Meg Switch $9.00 | 6SN7$10 6136$10  12AU7 $10 
10k Ganged Log $1.00 | EF50$7 12BL6 $10 6LM6 $10 
95k Dual Ganged $9.50 | 6K8$12  6X4510 —EF86 $10 
50 Ohm Single 50c | 195$7  6SL7$10 6X9$10 
6BM8 $10 12X4$10  6BAL6 $10 
ELECTROS 5AS4$10 6BE6$12 152 $5 
20UF 450V $1.50 | 11497 6V4$8 6AQ5 $10 
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Phone (02) 905 1848 


Send Postage Stamp For List Of Other Jtems Including Valves 


Juty 1993 89 


2000UF 25V 





Silicon Chip 
BACK ISSUES 


September 1988: Hands-Free Speakerphone: 
Electronic Fish Bite Detector; High Performance 
AC Millivoltmeter, Pt.2; Build The Vader Voice; 
Motorola MC34018 Speakerphone IC Data: What 
Is Negative Feedback, Pt.4. 


November 1988: 120W PA Amplifier Module 
(Uses Mosfets); Poor Man’s Plasma Display; 
Automotive Night Safety Light; Adding A Headset 
To The Speakerphone; How To Quieten The Fan 
In Your Computer; Screws & Screwdrivers, What 
You Need To Know; Diesel Electric Locomotives. 


December 1988: 120W PA Amplifier (With Bal- 
anced Inputs), Pt.1; Diesel Sound Generator; Car 
Antenna/Demister Adaptor; SSB Adaptor For 
Shortwave Receivers; Why Diesel Electrics Killed 
Off Steam; Index to Volume 1. 


January 1989: Line Filter For Computers; Ultra- 
sonic Proximity Detector For Cars; 120W PA Am- 
plifier (With Balanced Inputs) Pt.1; How To Serv- 
ice Car Cassette Players: Massive Diesel Elec- 
trics In The USA; Marantz LD50 Loudspeakers. 


February 1989: Transistor Beta Tester: Minstrel 
2-30 Loudspeaker System; LED Flasher For Model 
Railways; Build A Simple VHF FM Monitor (uses 
MC3362), Pt.1; Lightning & Electronic Appliances; 
Using Comparators to Detect & Measure. 


March 1989: LED Message Board, Pt.1:32-Band 
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_] February 1989 
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July 1992 

1 December 1992 
April 1993 1 May 1993 


Graphic Equaliser, Pt.1; Stereo Compressor For 
CD Players; Amateur VHF FM Monitor, Pt.2; Sig- 
netics NES572 Compandor IC Data; Map reader 
For Trip Calculations; Electronics For Everyone — 
Resistors. 


April 1989: Auxiliary Brake Light Flasher: Elec- 
tronics For Everyone: What You Need to Know 
About Capacitors; Telephone Bell Monitor/ Trans- 
mitter; 32-Band Graphic Equaliser, Pt.2: LED Mes- 
sage Board, Pt.2. 


May 1989: Electronic Pools/Lotto Selector: Build 
A Synthesised Tom-Tom; Biofeedback Monitor 
For Your PC; Simple Stub Filter For Suppressing 


TV Interference; LED Message Board, Pt.3; All’ 


About Electrolytic Capacitors. 


June 1989: Touch-Lamp Dimmer (uses Siemens 
SLB0586); Passive Loop Antenna For AM Rad- 
ios; Universal Temperature Controller; Under- 
Standing CRO Probes; LED Message Board, Pt.4. 


July 1989: Exhaust Gas Monitor (Uses TGS812 
Gas Sensor); Extension For The Touch-Lamp 
Dimmer; Experimental Mains Hum Sniffers: Com- 
pact Ultrasonic Car Alarm; NSW 86 Class Electric 
Locomotives. 


September 1989: 2-Chip Portable AM Stereo 
Radio (Uses MC 13024 and TX7376P) Pt.1; Alarm- 
Triggered Telephone Dialler; High Or Low Fluid 
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Level Detector; Simple DTMF Encoder: Studi 
Series 20-Band Stereo Equaliser, Pt.2: Auto-Zer 
Module for Audio Amplifiers (Uses LMC669). 


October 1989: Introducing Remote Control: F 
Radio Intercom For Motorbikes Pt.1: GaAsFe 
Preamplifier For Amateur TV; 1Mb Printer Buffe 
2-Chip Portable AM Stereo Radio, Pt.2: Installind 
A Hard Disc In The PC. 


November 1989: Radfax Decoder For Your PC 
(Displays Fax, RTTY & Morse); Sensitive FM Wire- 
less Microphone; FM Radio Intercom For Motor- 
bikes, Pt.2; 2-Chip Portable AM Stereo Radio, 
Pt.3; Floppy Disc Drive Formats & Options: The 
Pilbara Iron Ore Railways. 


December 1989: Digital Voice Board (Records 
Up To Four Separate Messages); UHF Remote 
Switch; Balanced Input & Output Stages; Data 
For The LM831 Low Voltage Amplifier IC; Install- 
ing A Clock Card In Your Computer; Index to 
Volume 2. 


January 1990: High Quality Sine/Square Oscilla- 
tor; Service Tips For Your VCR; Speeding Up 
Your PC; Phone Patch For Radio Amateurs; Ac- 
tive Antenna Kit; Speed Controller For Ceiling 
Fans; Designing UHF Transmitter Stages. 


February 1990: 16-Channel Mixing Desk; High 
Quality Audio Oscillator, Pt.2; The Incredible Hot 
Canaries; Random Wire Antenna Tuner For 6 
Metres; Phone Patch For Radio Amateurs, Pt.2; 
PC Program Calculates Great Circle Bearings. 


March 1990: 6/12V Charger For Sealed Lead- 
Acid Batteries; Delay Unit For Automatic Anten- 
nas; Workout Timer For Aerobics Classes: 16- 
Channel Mixing Desk, Pt.2: Using The UC3906 
SLA Battery Charger IC. 


April 1990: Dual Tracking +50V Power Supply; 
VOX With Delayed Audio; Relative Field Strength 
Meter; 16-Channel Mixing Desk, Pt.3: Active CW 
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iter For Weak Signal Reception; How To Find 
intage Radio Receivers From The 1920s. 


ay 1990: Build A 4-Digit Capacitance Meter; 
igh Energy Ignition For Cars With Reluctor Dis- 
ributors; The Mozzie CW Transceiver; Waveform 
eneration Using A PC, Pt.3; 16-Channel Mixing 
Desk, Pt.4. 


une 1990: Multi-Sector Home Burglar Alarm; 
Low-Noise Universal Stereo Preamplifier; Load 
Protection Switch For Power Supplies; A Speed 
Alarm For Your Car; Design Factors For Model 
Aircraft; Fitting A Fax Card To A Computer. 


July 1990: Digital Sine/Square Generator, rtd 
(Covers 0-500kHz); Burglar Alarm Keypad & Com- 
bination Lock; Simple Electronic Die; Low-Cost 
Dual Power Supply; Inside A Coal Burning Power 
Station; Weather Fax Frequencies. 


August 1990: High Stability UHF Remote Trans- 
mitter: Universal Safety Timer For Mains Appli- 
ances (9 Minutes); Horace The Electronic Cricket; 
Digital Sine/Square Wave Generator, Pt.2. 


September 1990: Music On Hold For Your Tel- 
ephone; Remote Control Extender For VCRs; 
Power Supply For Burglar Alarms; Low-Cost 3- 
Digit Counter Module; Simple Shortwave Con- 
verter For The 2-Metre Band. 


October 1990: Low-Cost Siren For Burglar 
Alarms: Dimming Controls For The Discolight; 
Surfsound Simulator; DC Offset For DMMs; The 
Dangers of Polychlorinated Biphenyls; Using The 
NE602 In Home-Brew Converter Circuits. 


November 1990: How To Connect Two TV Sets 
To One VCR; A Really Snazzy Egg Timer; Low- 
Cost Model Train Controller; Battery Powered La- 
ser Pointer; 1.5V To 9V DC Converter; Introduc- 
tion To Digital Electronics; Simple 6-Metre Ama- 
teur Transmitter. 


December 1990: DC-DC Converter For Car Am- 
plifiers; The Big Escape - A Game Of Skill; Wiper 
Pulser For Rear Windows; Versatile 4-Digit Com- 
bination Lock; 5W Power Amplifier For The 6- 
Metre Amateur Transmitter; Index To Volume 3. 


January 1991: Fast Charger For Nicad Batteries, 
Pt.1: The Fruit Machine; Two-Tone Alarm Moa- 
ule; Laser Power Supply; LCD Readout For The 
Capacitance Meter; How Quartz Crystals Work; 
The Dangers When Servicing Microwave Ovens. 


February 1991: Synthesised Stereo AM Tuner, 
Pt.1: Three Inverters For Fluorescent Lights; Low- 
Cost Sinewave Oscillator; Fast Charger For Nicad 
Batteries, Pt.2; How To Design Amplifier Output 
Stages; Tasmania's Hydroelectric Power System. 


March 1991: Remote Controller For Garage 
Doors, Pt.1; Transistor Beta Tester Mk.2; Synthe- 
sised AM Stereo Tuner, Pt.2; Multi-Purpose I/O 
Board For PC-Compatibles; Universal Wideband 
RF Preamplifier For Amateurs & TV. 


April 1991: Steam Sound Simulator For Model 
Railroads; Remote Controller For Garage Doors, 
Pt.2: Simple 12/24V Light Chaser; Synthesised 
AM Stereo Tuner, Pt.3; A Practical Approach To 
Amplifier Design, Pt.2; Playing With The Ansi.Sys 
File: FSK Indicator For HF Transmissions. 


May 1991: Build A DTMF Decoder; 13.5V 25A 
Power Supply For Transceivers; Stereo Audio 
Expander; Fluorescent Light Simulator For Model 
Railways; How To Install Multiple TV Outlets, Pt.1; 
Setting Screen Colours On Your PC. 


June 1991: A Corner Reflector Antenna For UHF 





TV: 4-Channel Lighting Desk, Pt.1; 13.5V 25A 
Power Supply For Transceivers; Active Filter For 
CW Reception; Electric Vehicle Transmission 
Options; Tuning In To Satellite TV, Pt.1. 


July 1991: Battery Discharge Pacer For Electric 
Vehicles; Loudspeaker Protector For Stereo Am- 
plifiers; 4-Channel Lighting Desk, Pt.2; How To 
Install Multiple TV Outlets, Pt.2; Tuning In To 
Satellite TV, Pt.2; PEP Monitor For Transceivers. 


August 1991: Build A Digital Tachometer; Mast- 
head Amplifier For TV & FM; PC Voice Recorder; 
Tuning In To Satellite TV, Pt.3; Installing Win- 
dows On Your PC; Step-By-Step Vintage Radio 
Repairs. 


September 1991: Studio 3-55L 3-Way Loud- 
speaker System; Digital Altimeter For Gliders & 
Ultralights, Pt.1; Build A Fax/Modem For Your 
Computer; The Basics Of A/D & D/A Conversion; 
Windows 3 Swapfiles, Program Groups & Icons. 


October 1991: Build A Talking Voltmeter For 
Your PC; Pt.1; SteamSound Simulator Mk.II; Mag- 


netic Field Strength Meter; Digital Altimeter For: 


Gliders & Ultralights, Pt.2; Getting To Know The 
Windows PIF Editor. 


November 1991: Colour TV Pattern Generator, 
Pt.1; Battery Charger For Solar Panels; Flashing 
Alarm Light For Cars; Digital Altimeter For Gliders 
& Ultralights, Pt.3; Build A Talking Voltmeter For 
Your PC, Pt.2; Error Analyser For CD Players 
Pt.3; Modifying The Windows INI Files. 


December 1991: TV Transmitter For VCRs With 
UHF Modulators; Infrared Light Beam Relay; Solid- 
State Laser Pointer; Colour TV Pattern Genera- 
tor, Pt.2; Windows 3 & The Dreaded Unrecov- 
erable Application Error; Index To Volume 4. 


January 1992: 4-Channel Guitar Mixer; Adjust- 
able 0-45V 8A Power Supply, Pt.1; Baby Room 
Monitor/FM Transmitter; Automatic Controller For 
Car Headlights; Experiments For Your Games 
Card: Restoring An AWA Radiolette Receiver. 


February 1992: Compact Digital Voice Recorder; 
50-Watt/Channel Stereo Power Amplifier; 12VDC/ 
240VAC 40-Watt Inverter; Adjustable 0-45V 8A 
Power Supply, Pt.2; Designing A Speed Control- 
ler For Electric Models. 


March 1992: TV Transmitter For VHF VCRs; 
Studio Twin Fifty Stereo Amplifier, Pt.1; Thermo- 
static Switch For Car Radiator Fans; Telephone 
Call Timer; Coping With Damaged Computer 
Directories; Valve Substitution In Vintage Radios. 


April 1992: Infrared Remote Control For Model 
Railroads; Differential Input Buffer For CROs; Stu- 
dio Twin Fifty Stereo Amplifier, Pt.2; Understand- 
ing Computer Memory; Switching Frequencies in 
Model Speed Controllers; Aligning Vintage Radio 
Receivers, Pt.1. 


May 1992: Build A Telephone Intercom, Low- 
Cost Electronic Doorbell; Battery Eliminator For 
Personal Players; Infrared Remote Control For 
Model Railroads, Pt.2; A Look At Large Screen 
High Resolution Monitors; OS2 Is Really Here; 
Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; 
Video Switcher For Camcorders & VCRs; Infrared 
Remote Control! For Model Railroads, Pt.3; 15- 
Watt 12-240V Inverter; What's New In Oscillo- 
scopes?; A Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8- 
Station Automatic Sprinkler Timer; Portable 12V 
SLA Battery Charger; Off-Hook Timer For Tele- 
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phones; Multi-Station Headset Intercom, Pld; 
Understanding The World Of CB Radio. 


August 1992: Build An Automatic SLA Battery 
Charger; Miniature 1.5V To 9V DC Converter; 
Dummy Load Box For Large Audio Amplifiers; 
Internal Combustion Engines For Model Aircraft; 
Troubleshooting Vintage Radio Receivers. 


September 1992: Multi-Sector Home Burglar 
Alarm; The Interphone Digital Telephone Ex- 
change, Pt.2; General-Purpose 3%-Digit LCD 
Panel Meter: Track Tester For Model Railroads; 
Build A Relative Field Strength Meter. 


October 1992: 2kW 24VDC To 240VAC Sine- 
wave Inverter; Multi-Sector Home Burglar Alarm, 
Pt.2: Mini Amplifier For Personal Stereos; Elec- 
tronically Regulated Battery Charger (Charges 6V, 
12V & 24V Lead-Acid Batteries). 


November 1992: MAL-4 Microcontroller Board, 
Pt.1; Simple FM Radio Receiver; Infrared Night 
Viewer; Speed Controller For Electric Models, 
Pt.1; 2kW 24VDC To 240VAC Sinewave Inverter, 
Pt.2: Automatic Nicad Battery Discharger; Modifi- 
cations To The Drill Speed Controller. 


December 1992: Diesel Sound Simulator For 
Model Railroads; Easy-To-Build UHF Remote 
Switch; MAL-4 Microcontroller Board, Pt.2; Speed 
Controller For Electric Models, Pt.2; 2kW 24VDC 
To 240VAC Sinewave Inverter, Pt.3; Index To 
Volume 5. 


January 1993: Peerless PSK60/2 2-Way Hifi 
Loudspeakers; Flea-Power AM Radio Transmit- 
ter; High Intensity LED Flasher For Bicycles; 2kW 
24VDC To 240VAC Sinewave Inverter, Pt.4; 
Speed Controller For Electric Models, Pt.3; Re- 
storing A 1920s Kit Radio 


February 1993: Three Simple Projects For Model 
Railroads; A Low Fuel Indicator For Your Car; 
Audio Level/VU Meter With LED Readout; Build 
An Electronic Cockroach; MAL-4 Microcontroller 
Board, Pt.3; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.5; File Backups With LHA & PKZIP. 


March 1993: Build A Solar Charger For 12V Bat- 
teries; An Alarm-Triggered Security Camera; Low- 
Cost Audio Mixer for Camcorders; Test Yourself 
On The Reaction Trainer; A 24-Hour Sidereal 
Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Build 
An Audio Power Meter; Three-Function Home 
Weather Station; 12VDC To 70VDC Step-Up Volt- 
age Converter; Digital Clock With Battery Back- 
Up; A Look At The Digital Compact Cassette. 


May 1993: Nicad Cell Discharger; Build The 
Woofer Stopper; Remote Volume Control For Hifi 
Systems, Pt.1; Alphanumeric LCD Demonstra- 
tion Board: Low-Cost Mini Gas Laser; The Micro- 
soft Windows Sound System. 


June 1993: Windows-Based Digital Logic Ana- 
lyser; Build An AM Radio Trainer; Remote Control 
For The Woofer Stopper; A Digital Voltmeter For 
Your Car: Remote Volume Control For Hifi Sys- 
tems, Pt.2; Double Your Disc Space With DOS 6. 


PLEASE NOTE: all issues from November 1987 
to August 1988, plus the October 1988 & August 
1989 issues, are now sold out. All other issues 
are presently in stock, although stocks are low for 
older issues. For readers wanting articles from 
sold-out issues, we can supply photostat copies 
(or tearsheets) at $6.00 per article (incl. p&p). 
When supplying photostat articles or back copies, 
we automatically supply any relevant notes & 
errata at no extra charge. 
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Suggestions for the 
2kW inverter 


This letter is a collection of ideas 
for projects that came to me after see- 
ing John Clarke’s excellent project on 
the 2kW Sinewave Inverter. This is 
one of the best and most interesting 
projects I have seen for some time. 

No doubt you have had plenty of 
people suggesting an auto-start facil- 
ity on this inverter (essential for a 
normal size stand-alone system), so I 
would like to add that a 500VA unit 
would probably attract even more in- 
terest. 

First project idea — a circuit board 
which contains the essential compo- 
nents of a universal switchmode DC- 
DC converter; ie, if one wants to go 
from 12-32 VDC to the same kind of 
range on the output, one puts the ap- 
propriate size chokes, capacitors and 
other components in the appropriate 
place on the board. 

Second idea — there are countless 
thousands of square-wave output in- 
verters in place around Australia, so 
is there some way say, of rectifying 
the output of same and then convert- 
ing this DC to sine wave. Possible? 

_ Finally, how about a design for a 
system to convert 12/24V to 110V DC 





High voltage, high - 
current meter wanted 


I have a small problem in that I 
have been unsuccessful in finding 
simple digital volt meters that are 
capable of measuring from 0V-20V 
and OV-2kV, with more emphasis 
on the first range. I have also been 


range (1) 0A-100A and (2) 0A-2kA, 


switching from one to the other 


Dunedin, NZ). 
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Got a technical problem? Can’t understand 
and we’ll answer your question. Write to: 





unsuccessful in finding digital cur-. 
rent meters that will cover the 


again with more emphasis on the 
first. I wish to run both volt and — 
amp meters at the same time, so 


would be inappropriate. (D. C.,_ 





and back down again? The reason for 
this is that there are a lot of stand- 
alone 12/24V systems which need to 
supply power over some distance. A 
typical situation is where solar pan- 
els need to be located some distance 
from the storage batteries. Converting 
to 110V and then back down again 
would save on transmission losses 
and, in many cases, the cost saving in 
copper wire would outweigh the cost 
of the electronics. 

Needless to say, my house runs off 
low voltage DC (24V). 

In the February 1991 issue, you had 

an inverter design for fluorescent 
lamps. Would it be possible to give 
more information on using these in- 
verters with the new hybrid fluores- 
cent tubes as they are definitely more 
efficient? And how about some sug- 
gestions for reducing RFI, a big prob- 
lem for DC power fluoros? (D. A., 
Kyogle, NSW). 
e In general, we don’t think a 500VA 
version of the 2kW sinewave inverter 
would be really practical since its over- 
all cost is not likely to be substan- 
tially less than the 2kW design. You 
really do need the grunt of the big 
design in order to reliably start such 
appliances as refrigerators and power 
tools. 

























low resistance; = 

The only practical way to meas- 
ure such high currents is to use a 
DC clamp meter. These are readily 
available but they are not cheap. 
















a piece of jargon or some technical principle? Drop us a line 
Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


We’re not sure what point there 
would be in a universal DC converter 
as you suggest. If it was truly univer- 
sal, it would not need any component 
changes and you would merely change 
the feedback to select the output volt- 
age. But again, what would be its pur- 
pose? 

All those square wave inverters 
could be rectified as you say and the 
resulting DC converted to AC. How- 
ever, the resulting efficiency would 
be poor. Let’s face it, for many appli- 
cations, a square-wave 240VAC in- 
verter is quite adequate. Why go fora 
more complicated circuit to get no 
working improvement? 

Finally, and we seem to be knock- 
ing all your suggestions, the idea for 
stepping up 12V or 24V to 110VAC 
and then back down again to reduce 
cable costs and losses is problematic. 
You would have to take into account 
the cost of electronic components at 
both ends plus the transformers. There 
would inevitably be a significant re- 
duction in efficiency. 

One method to reduce the cost of 
cable would be to use the Earth as one 
side of the circuit. There is nothing 
new about this and it is still used in 
DC systems. You just have an earthed 
metal stake at either end of the system 
and just run one cable for the positive 
lead. The only drawback is the risk of 
corrosion in the earth connections at 
either end. 

It is doubtful whether the new hy- 
brid fluorescent lamps with solid-state 
ballasts are appreciably more efficient 
than conventional fluorescent lamps 
and they certainly don’t have the same 
life expectancy. However, if a con- 
ventional fluorescent tube is run with 
an electronic ballast, there is an im- 
provement in efficiency. The invert- 
ers described in our February 1991 
issue will drive the new compact fluo- 
rescent tubes, without the solid state 
ballasts (ie, the circuitry in the lamp 
base) being necessary. However, you 
will get more light out of a conven- 
tional tube of equivalent power rat- 
ing. It will be cheaper too. 





















Suppressing the RFI (radio fre- 
uency interference) from fluorescent 
bes is very difficult whether or not 
hey are driven by inverters. The prob- 
em is that the gas discharge inside 
he fluorescent tube itself is the source 
bf the electrical noise. Connecting a 
small high voltage ceramic capacitor 
say 0.0047uF 3kV) directly across the 
ube can help but you really need to 


grounded metal mesh to make any 
useful reduction in the radiated inter- 
ference. 


Combating interference 
in hifi systems 


Do you have a circuit diagram for a 
mains filter and high voltage protec- 
tion device solely for stereo hifi? The 
only kit I could find is the “Mains 


Muzzler” (published in January 1989) | 


which is intended for computers. With 
hifi, more care should be taken about 
which frequencies are suppressed. 
There are mains filter/protectors avail- 
able for hifi but they are extremely 
expensive for some reason. A hard- 
wired device would be preferable to 
one using a circuit board. Hoping you 
can assist. (P. W., Paraburdoo, WA). 
e The only project we have published 
along these lines is the “Mains 
Muzzler”. While it was promoted as 
being suitable for computers, it could 
also be used for hifi systems. How- 
ever, in our experience, mains filters 
for hifi systems seldom have much 
effect. This is because the interfer- 
ence usually comes in via the signal 
leads or the loudspeaker leads, not 
via the mains supply. 

The most likely source for the inter- 
ference is via the loudspeaker leads. 
This can easily be confirmed by dis- 
connecting the loudspeaker leads and 
listening to your system on head- 
phones. If the system is free of inter- 
ference in this mode, then the inter- 
ference is definitely coming in via the 
speaker leads. The easy solution in 
this case is to wind both sets of speaker 
leads at least five times through a 
large diameter iron dust toroid (avail- 
able at outlets like Jaycar and Dick 
Smith Electronics). 

On the other hand, if the interfer- 
ence is entering via the signal leads, 
there is seldom anything you can do 
short of modifying the internal cir- 
cuitry of the offending piece of equip- 
ment. Most people are unable or un- 


surround the tube itself with a 


I want to know 
about the possi- 
bility of parallel- 
ing two TIP2955s 
as pass transistors 
with a 3-terminal 
regulator to in- 
crease the avail- 
able current to 
above 4A. Could 
you please tell me 
what approximate 
current this ar- 
rangement would 
achieve if prop- 
erly heatsunk? 
Would both tran- 
sistors share the 
same 3.3Q feed re- (b) 
sistor, if its rating 
is increased from 
1W to 2W? What 
other resistors or 
components would be required to 
parallel them so that they equally 
share the current? 

Finally, could you explain the 

working principle of electric earth 
leakage units that are used for pro- 
tection against electrocution? (L. 
B., Tin Can Bay, Qld). 
e If you want more current from a 
3-terminal regulator, the standard 
booster circuit shown in Fig.1(a) 
can deliver 5A. If you want to use 
two MJ2955s for even more cur- 
rent, say up to 8A or QA, the cir- 
cuit of Fig.1(b) shows you how. 
Note that you don’t need another 
3.3Q resistor but you do need a 
0.19 resistor for each transistor, to 
make sure they share the current 
equally. 

Earth leakage circuit breakers 
work by comparing the amount of 


willing to do this and, therefore, it is a 
problem that many people have to 
live with. © 


Resistor burn-out in 
power amplifier 


Ihave a problem with the 120W PA 
Amplifier featured in the issues of 
November, December 1988 and Janu- 
ary 1989. Basically, my problem is 
that the three 12Q 1W resistors in the 


Increasing the output of a 3-terminal regulator 








Fig.1(a) allows a standard 3-terminal regulator to 
deliver up to 5A, while Fig.1(b) allows two 
transistors to deliver a total of 8-9A. 









































Q1 
MJ2955 


+V OUT 


+V OUT 


current flowing in the Active and 
Neutral wires of the mains supply 
in a circuit. The Active and Neu- 
tral wires are both wound several 
times through a toroidal core. If 
both currents are exact, as they 
normally will be, there will be no 
magnetic flux set up in the core. If 
there is a slight imbalance between 
the Active and Neutral currents, 
as would happen if there was a 
leakage current to earth, then the 
resulting magnetic flux in the toroi- 
dal core generates a voltage in a 
third winding and this is used to 
trip a circuit breaker. 

Earth leakage circuit breakers of 
this type are sometimes referred to 
as “core balance relays” and as 
you can see from the above de- 
scription, this latter name better 
describes their mode of operation. 


output burn out. It does not happen 
immediately upon switch on but after _ 
about two hours of operation, they go 
up in smoke. Also the amplifier does 
not appear to have its full 120W of 
output when compared to another 
60W amplifier. 

I have measured all the voltages 
and they appear to be spot on. I have 
changed the output transistors, think- 
ing that this may cure the problem but 
to no avail. When the resistors burn 
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Life, lawns & the © —— Woofer Stopper timing function 
- and switch it on/off with the flood- 
Woofer Stopper lights; (2) Power a small PSU from 
Your Woofer Stopper inthe May _ the 240V at the lamps (easily ac- 
1993 issue givesmerenewed hope __ cessible) to provide a suitable com- 
and | certainly intend obtaining mon DC supply for the modified 
one. However, my main trouble circuitry. The flood unit is rated 
with “mutts” and “moggies” is 300W maximum -—lIuse two 100W 
their nocturnal fouling of lawns lamps. = a 
and gardens. | ‘ — There must be many garden en- 
Some time ago I installed a pas- _ thusiasts who would appreciate 
such a gadget. Would you please 
consider publishing a modified 
















e 











cient reader interest, we shall con- _ 
sider a version along the lines you 
suggest. _ 


flood unit has an adjustable timer 
(a few seconds to 15 minutes), it 
should be possible to delete the 






out, the amplifier has been loaded 
with a total of about 60W in speakers 
(to the 100V line outputs). 

Something that seems odd with the 
design in that you say the amplifier 
output should be loaded with an out- 
put transformer that presents a 4Q 
load, but on checking the data in the 
Altronics catalog, the wiring configu- 
ration you suggest gives a 16Q load. 
Could this be the problem? (D. W.,, 
East Gresford, NSW). 
¢ We think the most likely reason why 
the output resistors are burning out is 
that the 4.3uH inductor in parallel 
with those resistors is open circuit. 
That would explain why it takes an 
hour or two for the resistors to fail 
and also why your amplifier does not 
appear to be delivering full power. 

You can easily check whether the 
inductor is open circuit (or not prop- 
erly soldered into circuit) by measur- 
ing across the three paralleled 12Q 
resistors with your multimeter. The 
reading should be zero ohms but if it 
reads four ohms, then the inductor is 
open circuit. 

You are not the first person to be 
confused by the data in the Altronics 
catalog. The data is incorrect. The 
transformer should be connected as 
indicated in the circuit on page 28 of 
the December 1988 issue; ie, with pri- 
mary windings in series and the sec- 


ondary windings in series. That con- 
nection “reflects” a load of close to 
4Q to the amplifier’s output and al- 
lows it to deliver maximum power. 


Building the FM 
subcarrier adaptor 


I wish to build the FM Radio Re- 
ceiver described in the November 1992 
issue Of SILICON CHIP. In doing so, I 
wish to add on a subcarrier adaptor 
circuit detailed recently in another 
electronics magazine. This will allow 
me to receive the increasing number 
of ACS (known as SCA in the USA) 
transmissions being piggy-backed 
onto the FM broadcasts in our capital 
cities, in the subcarrier range of 67- 
92kHz. | 

However, I have a slight problem in 
that the adaptor circuit I have states 
that it should be connected to the FM 
receiver’s detector output, straight af- 
ter the discriminator but before any 
filtering and obviously before the 
stereo decoder. The article further sug- 
gests that this point could be found 
(in the event that you lack a circuit 
diagram for the radio) by looking for 
audio signals in the high frequency 
range around 50kHz near the discrimi- 
nator IC or coil, with a level of around 
a 100mV or so. 

It doesn’t seem to matter whether 
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this signal has some DC present as 
is AC coupled at the input of t 
adaptor. This sounds fine if you hap 
pen to have a CRO but I don’t and 
also don’t want to go out and bu 
your circuit and the adaptor only t 
find that it will not work. Can yo 
suggest the ideal point to get these 
signals for the adaptor on the FM Re 
ceiver you described in the Novem 
ber article? 

Having described my problem, yo 
might like to know that the adaptor in 
question requires a fair amount o 
basic construction and I am not aware 
of any kit resellers that intend to sell 
this kit complete. This brings up an- 
other point. Would SILICON CHIP be 
interested in producing a full ACS 
FM receiver in a future issue? An FM 
receiver along the lines of the Novem- 





ber 1992 circuit, modified so that it 


could receive ACS or normal FM 
broadcasts at the flick of a switch, 
would be great. What would the read- 
ers think of this? 

I believe that you produced a sub- 

carrier adaptor back im January 1988 
but I don’t have the article and be- 
sides no-one that I am aware of pro- 
duces the kits. I’ve also heard that it 
requires a slight modification to its 
twin-T filter circuit capacitors in or- 
der to receive signals such as the BBC, 
etc. Wouldn’t it be great: to combine 
an F'M receiver and the adaptor all in 
one? (P. F., Camberwell, Vic). 
e The FM Receiver described in our 
November 1992 can be used as a source 
for the SCA adaptor, as you suggest. 
Just take the output directly from pin | 
2 of IC1. The SCA adaptor we de- 
scribed in January 1988 is no longer 
available in kit form but the parts are 
readily available, including the PC 
board. 

It is quite simple to modify it to suit 
the BBC signals. All you have to do is 
change the capacitors in the twin-T 
filter from 0.0022uF to 0.0015uF. No 
other changes to the circuit should be 
necessary. 





Notes & errata 


Nicad Cell Discharger, May 1993: 
transistor Q2 is incorrectly labelled 
on the circuit diagram (Fig.1) as a 


- BC328. It should be a BC338 NPN 


type, as shown in the parts list. The 
parts list should also be amended to 
show 1 x 2.7kQ resistor and 2 x 1.5kQ 
(not 1 x 1.5kQ) resistors. Sc 








Cash in your surplus gear. Advertise it here in Silicon Chip. 








ANTIQUE RADIO 

STINET 20: CMRIA NEN Dates chen ee 
ANTIQUE RADIO RESTORATIONS: 
specialist restoration service provided 
for vintage radios, test equipment & 
sales. Service includes chassis rewir- 
ing, recondensering, valve testing & 
mechanical refurbishment. Rejuvena- 
tion of wooden, bakelite & metal cabi- 
nets. Plenty of parts — require details 
for mail order. About 1200 radios within 
16,000 square feet. Two-year warranty 
on full restoration. Open Saturday 
10am-4.30pm; Sunday 12.30-4.30pm. 
109 Cann St, Bass Hill, NSW 2197 
Phone (02) 645 3173 BH or (02) 726 
1613 AH. 





FOR SALE 





WEATHER FAX progranis for IBM XT/ 
ATs *** “RADFAX2” $35 is a high reso- 
lution, shortwave fax, Morse & RTTY 
receiving program. Suitable for CGA, 
EGA, VGA and Hercules cards (state 
which). Needs SSB HF radio & Radfax 


decoder. *** “SATFAX” $45 is a NOAA, 
Meteor & GMS weather satellite picture 
receiving program. Needs EGA or VGA 
plus “WEATHER FAX” PC card. a 
“MAXISAT” $75 is similar to SATFAX 
but needs 2Mb expanded memory 
(EMS 3.6 or 4.0) and 1024 x 768 SVGA 
card. All programs are on 5.25-inch or 
3.5-inch disks (state which) & include 
documentation. Add $3 postage. Only 
from M. Delahunty, 42 Villiers St, New 
Farm, Qld 4005. Phone (07) 358 2785. 





THE HOMEBUILT DYNAMO: (plans) 
brushless, 1000 watt at 740 revs. $A85 
postpaid airmail from Al Forbes, PO 
Box 3919 - SC, Auckland, NZ. Phone 
Auckland (09) 818 8967 any time. 





BURGLAR ALARM KIT: control panel 
(no case) $180.00; Remote Keypad 
$45.00; P&P $16.00. Michael Zenere, 
7 Hayfield Rd, My Waverley, Vic 3144. 
Phone (03) 803 1831. 





SINGLE CHIP MICROCONTROLLER 
68705P3S: 1.8K Eprom. 1-10 = $13.00 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $20 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 


form below & send both with your cheque or credit card details to: Silicon Chip 


Classifieds, PO Box 139, Collaroy Beach, NSW 2097. Or fax the details to (02) 


979 6503. 


(J Bankcard 1 Visa Card 


creme, COO OOO Coo Oo 





Signature Card expiry date / 

Name | 

Street — 
Suburb/town Postcode 


| 

| 

| 

| 

To run your classified ad, print it clearly on a separate sheet of paper, fill out the : 
| 

| 

| 

| 


- 
| 

| 

| 

| 

| 

| 

| 

| 

7 Enclosed is my cheque/money order for $ 
| Ly Master Card 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


or please debit my 








ea; 11-100 = $12.00 ea. P&P $2.00. 
Michael Zenere, 7 Hayfield Rd, My 
Waverley, Vic 3144. Phone (03) 803 
1831. 





UNUSUAL BOOKS: electronic devices, 
fireworks, locksmithing, radar invisibil- 
ity, surveillance, self-protection, unusual 
chemistry and more. For a complete 
catalog send 95c in stamps to: Vector 
Press, Dept S, PO Box 434, Brighton 
SA 5048. 





PAY TV & SATELLITE Scrambling 
News Monthly, with the latest on 
descrambling techniques & addresses, 
where to buy the latest descramblers. 
Send stamp for info. John Papp, Box 
37885 Winnellie, N.T. 0821. 


VINTAGE RADIO PARTS: numerous 
new and used valves, knobs and sun- 
dry parts. For price list, write to: Airwave 
Radio Restoration, PO Box 333, North 
Hobart, Tas. 7002. 





FAX DECODER for satellite and HF 
signals. Designed for JV FAX program 
offers superb picture resolution and 
zoom capability — PCB $29, kit $89; 
wideband VHF APT satellite receiver 


TRANSFORMER REWINDS 
ALL TYPES OF TRANSFORMER REWINDS 


TRANSFORMER REWINDS 


Reply Paid No.2, PO Box 438, Singleton, NSW 
2330. Ph: (065) 76 1291. Fax: (065) 76 1003. 





RCS RADIO PTY LID 


a | o« 


ernie | 





RCS Radio Pty Ltd is the only com- 
pany that manufactures and sells 
every PC board and front panel pub- 
lished in SILICON CHIP, ETI and EA. 


RCS Radio Pty Ltd, 
651 Forest Rd, Bexley 2207. 
Phone (02) 587 3491 
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| COMPONENTS, COMPUTERS, ELECTRON TUBES 
SOME STOCK QTYS LIMITED 




















ZS| IDE HARD DISKS RESISTORS 

ZM3140 125MB $399 MOST VALUES AVAIL. 

DOS 6 $95 1/4W M/FILM $3/100 
2N3440 $1 1/3W CARBON $2/100 
2502240 $0.60 1/2W CARBON $4/100 
2SD571 $0.80 1W CARBON $5/100 
MJE243 $0.80 2W CARBON $8/100 
74122 $0.50 5W WIREWOUND $0.30 
747DIL $0.50 10W RESISTORS $0.60 
8250 $6 8251 $3 8259 $3 6809 $10 
KEYTRONICS KB 3270PC KEYBOARDS $220.00 
VALVES 1620 $8 4042 $10 
QQV07/50 $30 1B3GT $4 417A $8 
ECF80 $6 182 $3 5651 $6 
12AU7 $6 IT4 $6 5651A $6 
12AU7A = $7 CV553 $3 4-400A $80 
12AU7WA $9 2039A $50 5651WA $7 
12AX7 $8 2C40A $40 5933S $30 
12BY7A $10 3A4 $8 5933WA $32 
12AV7 $4 3A5 $8 6J6BWA se $:7 
150C2 $2 QB3/300 (C1108) $250 






ONE ONLY TBL12/38 TRANSMIT TUBE $2700 
PHONE OR MAIL ORDERS, CREDIT CARDS ACCEPTED FOR 
ORDERS $20 & OVER, DISCOUNTS FOR QUANTITY ORDERS 

SECONTRONICS 

PO BOX 2215, BROOKSIDE, QLD 4053, PHONE (07) 355 1314 

143 GRAYS RD, ENOGGERA, QLD 4051, FAX (07) 855 1014 
SHOP OPEN SATURDAY 9AM - 4PM AH (07) 855 1880 







AY reams ices 


Printed circuit board assembly, 
switchmode power supplies repaired. 


Design work from start to finish. 
Ring anytime 9am-9pm Mon-Sun. 


(03) 4011393 





PCB $19, kit $78 — includes $5 post- 
age. Send cheque to Technocom, 187 
McLarty Road, Halls Head, Mandurah 
6210. Phone (09) 581 4297. 





ROMLoader EPROM Emulator (EA 
Jan/Feb 92) upgrade to handle 27128, 
27256 EPROMs. Includes memory edit 
facility. 8051 Proto-Boards (EA Feb 93) 


also available. Send SAE for details. | 


Tantau Australia PO Box 1232 Lane 
Cove 2066 AH (02) 878 4715 





EPROM Reader software is included 
with my interface to control the outside 
world from a PC parallel port. 32 bits 
out. Units can be cascaded. Short form 
kit $35. Relay PCB to suit. $15, or send 
$2 for my 3.5-inch demo disk. Don Mc- 
Kenzie, 29 Ellesmere Crescent, Tulla- 
marine 3043. Ph (03) 338 6286 





BATTERIES: 12-volt, 65A.h special Gel 
Suitable for solar power supplies. 12- 
volt to 240-volt applications, camping 
$100 PH (02) 307291 





BUSINESS CENTRAL WEST QLD for 
sale. $40,000. Genuine enquiries. Ph: 
(076) 58 1928. HF, UHF, TV, VCR re- 
pairs and sales. 
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MEMORY & DRIVES 


PRICES AT JUNE 1ST, 1993. 


SIMM IBM PS.2 
1Mb x 9 70ns_ = $59 = 50/55/70 2Mb = $145 
4Mb (72-pin) $230 70/35 4Mb $230 
4Mb x 9 70ns $225 == gqig5 4Mb $230 
4Mb x 8 80ns $205 

TOSHIBA 


T3200SX  4Mb $300 
T44/6400  4Mb $245 

T5200 2Mb $150 
$2.50 15200 8Mb $575 
ZorD $26.00 


MAC 
2Mb SI & LC $104 
4Mb P’Book $270 


CO-PROCESSORS 


DRAM DIP 
1x 1Mb 70ns 
256 x 4 70ns 
41256 80ns 
1Mb x 4 


$6.25 
$6.25 


DRIVES 

SEAG 42Mb 
SEAG 89Mb 14ms $292 
SEAG 107Mb 15ms $310 
SEAG 130Mb 16ms $335  387SX to 25 $110 
SEAG 214Mb 16ms $470  387DX to 33 $110 


Sales tax 20%. Overnight delivery. Credit cards welcome. 
Ring for Latest Prices 


1st Floor, 100 Yarrara Rd, PO Box 382, Pennant Hil, 2120. D 


Tel: (02) 980 6988 PE LH. , 


Fax: (02) 980 6991 
PCB Manufacture - chea 


28ms $205 





st one offs: 
gth 





P 0 Box 448 Avalon Beach 2107 
Ph (02) 974 1189 Fax (02) 974 5491 


HEY LOOK’ 
AFFORDABLE REPAIRS 


PLUS 
ELECTRONIC DESIGN 
AND 
MANUFACTURING 

GIVE US A CALL NOW 


AYCAL ELECTRONICS 


PH (02) 6335477 FAX (02) 891 5640 











PRINTED CIRCUIT boards for the 
hobbyist. For service & enquiries con- 
tact: T. A. Mowles (08) 326 5590. 





SATELLITE TV SYSTEM: Ku band, 
1.8-metre dish, 0.9dB LNB, IR remote 
control receiver, feed horn and polariser. 
$1085.00 phone: (09) 306 3738 fax: 
(09) 306 3737. 





FOR SALE: 59 issues of SILICON CHIP, 
excellent condition, from 1987 c.1. The 
lot $150. Phone 067 658079. 





SOLVE YOUR SMALL circuit develop- 
ment problems quickly, try this one. 
Parallax BASIC STAMP. A general pur- 
pose small circuit module, it is really a 
25 x 50mm board with a computer chip 
(4MHz PIC 16C56), EEPROM, 8 I/O 
sink 25mA or source 20mA board space 
includes 6 x 10 pad prototyping area. 
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Has 216 type battery connections. Pro- 
gram it on a PC with our development 
kit which includes one BASIC STAMP 
$245 incl p&p. Commands include POT 
(crude A/D), PWM (crude D/A), BUT- 
TON, SERIN, SEROUT, SOUND & 
SLEEP. Extra BASIC STAMP modules 
$66 incl p&p. Reprogrammable for re-- 
use. For more info send SAE for data 
sheet & circuits. Quantity prices avail- 
able. Bankcard, Master, Visa or cheque 
with order. Parallax of USA products 
distributor & technical support in Aus- 
tralia. MicroZed Computers, PO Box 
634, Armidale 2350. Fax (067) 728987. 





GLOBAL ELECTRONIC SERVICES: 
kits; consultancy; sales & design. Please 
write/fax requirement to: Mr Lucas, PO 
Box 755, Saint Helier, Jersey JE4 8ZZ, 
Channel Islands (UK). Fax (0 534) 
80570. 
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The power of digital and the familiarity of analog in one scope 


Two h better than one. oo 
‘Clave and Philips have put their analog. 
aa | Pour mere new products just 


announced by Fluke and Philips 


- PM 3331 Low cost CombiScope™ 
Low budget CombiScope™ with 40 MHz 
bandwidth, 20 MS/s sample rate, 8K acqui- 
sition memory and standard RS-232 interface. 


- PM 5330 ARI/RDS Radio Test 
Generator 

The wide ranging frequency, output levels and 
modulation facilities make the advanced 

PM $330 ideal for testing, alignment and 
troubleshooting of (car) radios. 


«PM 5150 Arbitrary waveform generator 
The PM 5150 offers unlimited waveform 


generation and waveform creation. 


- Hydra Data Bucket 
oe. : 1 nS Data acquisition unit with removable RAM 
ae tab : 2. nae ee memory card for flexible and powerful PC- 
ce 4 based data acquisition. 





For further information please contact your local 


Philip. \ 
ps Test & Measurement Organisation: deeounie mata oe onan ons 
(03) 881 3666 ADELAIDE 
ie (08) 348 2888 
TH (09) 277 4822 AUCKLAND (09) 89 4160 


You'll measure better performance 





= PHILIPS 


